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Loess Soils of Northwest Illinois 


he soils of northwestern Illinois are formed pri- 

marily in Peorian loess of varying thickness on 
glacial tills of differing age and composition, outwash 
materials of different textures, wind- and water-de- 
posited sand, and bedrock or rock residuum of lime- 
stone, sandstone, and shale. In areas where the loess 
is thinner than five to six feet the underlying materials 
are important in the genesis and classification of the 


soils. Where it is thicker than five or six feet, differ- 
ences in the soils are related to character of the parent 
loess, slope of the land surface, depth to water table, 
and native vegetation. Because Peorian loess thicker 
than five feet covers more than two-thirds of the up- 
land area of northwestern Illinois, the present study 
is devoted to the soils derived from this loess. The re- 
sults are reported in this publication. 


Purpose of the Study 


The primary objectives of this study are: 


1. To determine the distribution of Peorian loess in 
northwestern Illinois and the nature of the underlying 
materials. 

2. To measure thickness, extent, and direction of 
thinning of Peorian loess. 

3. To determine the distribution of the important 
soils formed in loess thicker than five feet. 

4. To characterize by physical and chemical labora- 


Soils 


Thirty-six profiles of deep loess soils in northwest- 
ern Illinois were included in this study. The approxi- 
mate location of each is shown in Figure 1. Locations 
of the Alfisols or light-colored soils are shown with a 
triangle (A) and those of the Mollisols or dark- 
colored soils are shown with a square ((_]). A number 
is also assigned to each profile. Numbers 1 to 18, in- 
clusive, are assigned to the Alfisols and numbers 19 
to 36, inclusive, are assigned to the Mollisols. These 
numbers are convenient in relating certain parts of the 
discussion in this bulletin to profile descriptions and 
data in the Appendix and to certain geologic features 
such as depth and source of the loessial parent ma- 
terials (Figs. 1 and 2). 

One to five profiles of each of 15 soil series were 
described, sampled, and analyzed in detail. The re- 
lationships of the 15 soils to each other in surface 
color and oxidation or natural drainage are shown in 
Table 1. Because Muscatine, Ipava, Tama, and Fayette 


Northwestern Illinois counties or portions of counties 
included in the field investigations for this study. The 
numbers 1 through 36 locate the sites at which detailed 
soil profile descriptions were written and samples were 
collected. The towns of Freeport, Walnut, Monmouth, 
and Bloomington, where rainfall and temperature data 
were taken, are shown. Also shown are the three loca- 
tions where radiocarbon dating materials were collected. 
Material for 11964 was collected below 11963 in the same 
section. (Fig. 1) 


tory analyses the important soils formed in Peorian 
loess. 

5. To provide some mineralogical analyses of soils 
developed in Peorian loess in northwestern Hlinois. 

6. To provide through field descriptions and labora- 
tory data a basis for the proper classification of these 
soils in northwestern Illinois and their correlation with 
similar soils in Towa, Minnesota, Wisconsin, and pos- 
sibly Missouri and other states. 


Studied 


soils are of major importance in northwestern Illinois, 
samples of five Muscatine profiles and four profiles 
each of Ipava, Tama, and Fayette were analyzed. Sam- 
ples from one to three profiles of the remaining 11 
series shown in Table 1 were analyzed. 

Other deep loess soils that occur, but are of less im- 
portance and were not sampled, are listed in the text 
tables for Soil Associations 1, 2, and 3, pages 21 to 22. 
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Table 1. — Soil Profiles Studied: Soils in Northwestern Illinois Developed in Peorian Loess 
Thicker Than Five Feet* 


Soil 
see Well Moderately Imperfectly +4: 
oot oxidized —_ well oxidized oxidized® BOTS SNES 
Light-colored soils (Alfisols)? 
1 Bek cee oe ae Seaton 
(1,2) 
DB haa. A Ns eee Fayette Rozetta Stronghurst Traer 
(3,4,0,0)e0 1) (8,9,10) (11) 
3 Boer oe eee eae Clary Clinton Keomah Rushville 
(27113) (14,15) (Alto 107) (18) 
Dark-colored soils (Mollisols)* 
UWANS | Wes ott canta S Joy Joy 
(19) (20) 
DN TER OER es era oe Tama Tama Muscatine Sable Hartsburg 
(21) (22023) (25,26,27,28,29) (30,31) (32) 
OIA is ee eee Tama Ipava 
(24) (33 ,34,35,36) 


2 Each soil profile studied is identified by a site number shown in parentheses. 

b For delineation of association areas see colored Soil Association Map. 

¢ In some soil descriptions ‘“‘imperfectly” is replaced by “‘somewhat poorly.” 

4 For details of classifying these soils see discussion on pages 55 to 60, and Table 16. 
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A 15-foot Peorian loess section in Henderson County showing typical vertical cleavage. (Fig. 2) 
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Review of Literature 


Soils developed in Peorian loess are important to 
the economy of northwestern Illinois. The distribution 
and field characteristics, as well as the general physical, 
chemical, and mineralogical properties of the various 
soil types and their parent materials, are of interest and 
significance to those concerned with soils in the area. 


Loess as an Earth Material 


Deposits of loess have been noted in many parts of 
the world, but perhaps the best known and most ex- 
tensive areas are found in China, Russia, the Rhine 
valley in Germany and France, and the Mississipp1 
valley system in the central United States. Much has 
been written regarding the origin, distribution, and 
properties of loess. Many observers have attempted 
to define loess, but few definitions have been considered 
completely satisfactory without reference to its mode 
of origin. 

Field characteristics of loess have been observed and 
recorded by workers in geology, soil science, geography, 
paleontology, archaeology, and perhaps many other 
areas of study. Russell (1944) searched the literature 
and located more than 700 reports of loess in books, 
articles, and abstracts that were then in print. Many 
others have been published since 1944. Only a few 
will be reviewed here. 

Von Richthofen (1883), in a letter to Henry Wood- 
ward of the British Museum of Natural History, listed 
a number of petrographical, stratigraphical, and fau- 
nistic features in which loess, as he observed it, seemed 
to differ from other inorganic earth materials. These 
were (1) a nearly homogeneous composition and struc- 
ture, (2) an area distribution independent of the lay 
of the land (he cited its occurrence in China where 
loess deposits range “from a few feet to about 8,000 
feet” above sea level), (3) presence of angular grains 
of quartz, (4) absence of stratification, (5) tendency to 
vertical cleavage, (6) presence of capillary structures 
such as tubes and root holes, (7) presence of immense 
numbers of land shells, and (8) presence of preserved 
animal bones. Later authors in general have agreed 
with Von Richthofen’s characterization, but have added 
other descriptive characteristics as follows: (9) un- 
consolidated, (10) porous, (11) ordinarily calcareous, 
(12) consists predominantly of silt-size particles, (13) 
ordinarily yellowish to buff in color, (14) molds easily 
in the fingers when wet, but crushes easily when dry, 
and (15) tendency to stand in vertical faces. To these 
features, most authorities, including Von Richthofen, 
have added the interpretation that loess is wind de- 
posited. This mode of deposition, however, has been 
challenged by some investigators. 


Peorian Loess 


The term Peorian was first used (Leverett, 1899) 
to designate an interglacial interval between the then- 


assumed Iowan and Wisconsin glacial stages. The 
name became attached to a layer of loess found just 
beneath early Wisconsin (Shelbyville) till in the Farm 
Creek section a few miles east of the town of Peoria, 
Illinois. This layer of loess was assumed to have been 
deposited during the Peorian interglacial period, 
whereas loess occurring on top of Shelbyville till in 
the same section was assumed to have been deposited 
during the Wisconsinan of that time and was termed 
Wisconsin loess. 

Later, Leighton (1931, 1933) established a close 
relationship of the so-called Iowan glacial to the 
Wisconsin and suggested that the Iowan become a 
substage of the Wisconsin. He also suggested that the 
above-mentioned layer of loess beneath Shelbyville 
till be known as Iowan and the loess occurring on top 
of such till be known as Tazewell. In a restudy of the 
whole classification of the Wisconsinan glacial stage in 
Illinois, Frye and Willman (1960) proposed the name 
Morton for the lower loess and Richland for the upper 
(Fig. 3). But, regardless of the names used for these 
units, the two deposits beyond the limits of Shelbyville 
drift are not identifiable as separate entities and it is 
this multiple loess, including possibly some of later 
Wisconsinan time, that is known as Peorian loess (Kay 
and Leighton, 1933, also Leighton and Willman, 1950) 
or as Peoria loess (Frye and Willman, 1960). The 
latter authors preferred not to use the adjectival end- 
ing for a rock-stratigraphic unit. 

No complete detailed studies of entire sections of 
Peorian loess have been made. Smith (1942), ana- 
lyzing samples from southwestern Illinois, found that 
in general mean particle size of calcareous loess de- 
creased with increasing distance from source; that is, 
“the coarser fractions decrease in quantity, the finer 
fractions increase in quantity, and the intermediate 
fractions first increase and then decrease with distance 
from the bluff.” He found that 1 to 2 percent was of 
sand size (>50p), except that more sand was present 
within about 1 or 114 miles of the bluff face, and that 
this fraction was often more than one-half lime and 
iron-manganese concretions. He found that coarse silt 
(20-50) ranged primarily between 50 and 65 percent, 
fine silt (2-20) between 10 and 30 percent, and clay 
(<2) between about 5 and 20 percent. He also found 
that the CaCO; equivalent (calcium plus magnesium 
carbonate) ranged primarily between 15 and 30 per- 
cent, although a few samples were slightly outside this 
range; and he found that the majority of the limestone 
and dolomite particles were in the 20 to 30 fraction. 

Whiteside (1947), in a preliminary X-ray study of 
calcareous Peorian loess in Illinois, found from anal- 
yses of 5 composite samples that they ranged between 
37 and 45 percent quartz, between 12 and 16 percent 
feldspar, between about 1 and 3 percent calcite, and 
between 12 and 29 percent dolomite. He further found 
that secondary lime concretions were more than 60 
percent calcite and less than 12 percent dolomite. 


Johnson (1961) reported the percentages of six 
mineral oxides in 62 samples of Peorian loess in [li- 
nois. Of these 62 samples, 24 were from the area of 
the present study in the northwestern part of the state. 
Of the 24 samples, 12 noncalcareous samples were 
paired with 12 subjacent calcareous samples and all 
were fractionated into coarse silt (20-50) and fine 
silt (2-204). Johnson showed that the proportions of 
ZrO», TiO., and K,O were higher in both coarse silt 
and fine silt fractions in all 12 noncalcareous samples, 
as compared with the paired calcareous samples, in- 
dicating that these minerals were accumulating at the 
expense of certain other minerals and could be inter- 
preted as weathering more slowly than the others. 
Fe,O; was higher in 11 of the 12 noncalcareous coarse 
silt samples and higher in all 12 noncalcareous fine 
silt samples compared with the paired calcareous sam- 
ples. CaO, on the other hand, was much lower in all 
noncalcareous samples compared with the paired cal- 
careous samples, indicating that this mineral is weath- 
ering rapidly under the prevailing climate. MnO var- 
ied, with 6 of 12 coarse silt and 8 of 12 fine silt 
noncalcareous samples being lower in MnO than the 
paired calcareous samples. 

Alexander et al. (1962), in comparing the coarse 
silt fraction of 11 samples of calcareous loess from 
central and northwestern Illinois with 11 samples of 
calcareous till from northeastern Illinois, found that 
loess ranged from 0.047 to 0.071 percent zirconium, 
whereas till ranged from 0.011 to 0.028 percent or more 
than twice as much zirconium in Peorian loess as in 
Wisconsinan till. 

In a general study of loess deposits of Wisconsinan 
glacial age in Illinois, Frye, Glass, and Willman (1962) 
reported on the stratigraphy and mineralogy of these 
deposits and their origin in relation to the drainage his- 
tory of the state and mineralogy of the glacial tills and 
water deposited sediments of the major river valleys. 
These authors describe Peorian loess as a “generally 
gray to yellow-tan, massive loess . . . relatively coarse, 
calcareous, and fossiliferous adjacent to the major val- 
leys, and locally contains zones or lenticular masses of 
eolian sand. Away from the valleys it becomes thinner, 
finer textured, and is leached.” They found evidence 
suggesting the possibility of an incipient soil some- 
what below the present soil surface whose mineral 
composition “permits the recognition of a main body 
of loess and a discontinuous upper zone” and thought 
that this incipient soil might have developed during 
Twocreekan time (Fig. 3). They determined that the 
clay fraction of the main body of Peorian loess aver- 
aged 70 percent montmorillonite in the Mississippi 
valley, 54 percent in the Illinois valley, 26 percent in 
the Wabash valley, and 9 percent in the Ohio valley. 
They found that the part above the incipient soil 
averaged 80 percent montmorillonite in the Mississippi 
valley and only 42 percent in the Illinois valley. They 
further found that the main body of Peorian loess 
(including Morton loess) in the Mississippi valley 
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north of the town of Alton averaged 19 percent illite 
and the upper zone (including Richland loess) aver- 
aged 11 percent, and that in all areas studied “the 
amount of illite is always greater than the sum of 
kaolinite and chlorite.” 

In the same study Frye, Glass, and Willman devised 
a numerical value for further characterizing the two 
zones of Peorian loess, the organic-rich Farmdale 
and the Roxana. This value, termed a D.I. ratio, was 
derived by dividing the X-ray diffraction intensity 
(counts per second) of the 10 A spacing for illite by 
that of the 7.2 A spacing for kaolinite and chlorite. 
They suggested that this ratio was “diagnostic for 
both calcareous and leached samples of loess, but not 
useful in the B-zones of soils or deeply weathered 
colluvial zones.” For samples of Peorian loess collected 
in the Mississippi valley above the town of Alton, they 
calculated an average D.I. ratio of 0.7 for the upper 
zone and 1.2 for the main body. Selecting data re- 
ported by Frye, Glass, and Willman for samples from 
northwestern Illinois, Leighton (1965) found an aver- 
age D.J. ratio of 2.3 for the Tazewell) pormgmea: 
Peorian loess (Fig. 3), 1.1 for the Iowan portion, and 
0.5 for the Farmdale. 

Jones and Beavers (1964b), determining the mag- 
netic susceptibility of a number of the same samples 
of Frye, Glass, and Willman, found that the two zones 
in the Peorian loess (the main body and an upper zone) 
could be easily distinguished. They further found, 
however, that they were able to consistently distinguish 
three zones in those sections from the east bluff of Illi- 
nois valley as follows: (1) an upper zone with sus- 
ceptibilities of 10 to 16 x 10° cgs, (2) a middle zone 
with susceptibilities greater than 20 x 10-° cgs and, (3) 
“the lowest zone which is commonly gray” with sus- 
ceptibilities of 12 to 20 x 10° cgs. In one section they 
also noted “a zone of loess at the base of the Peoria 
with very low susceptibility amounting to 2 to 3 x 10 
cgs,” but suggested no interpretation for this lowest 
zone other than it occurred at the base of the Peorian 
loess. 

Beavers et al. (1963), using CaO-ZrO, molar ratios 
as an index of weathering in a chronosequence of loess 
soils in southern Illinois, found that ‘relative weather- 
ing between the end members of the sequence as ex- 
pressed both by calcium-loss data and CaO/ZrO, ratios 
indicates that major loess deposition ended from 11,- 
000 to 11,800 years ago, a date in good agreement with 
radiocarbon data for withdrawal of glacial ice from 
northern Illinois.” Using the same data, these authors 
decided that “the ratio of time during to time since 
loess deposition is about 1:1.” They also concluded 
that “the first one-half to two-thirds of Peorian loess 
was deposited faster than the surficial portion.” 

Fehrenbacher et al., in a study of the distribution 
(1965a), and the composition (1965b) of loess in 
southeastern Illinois and southwestern Indiana, noted 
the importance of southwesterly and easterly wind as 
well as northwesterly winds in loess deposition and the 
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Sangamon soil in Illinoian till, Loveland 
loess, or bedrock residuum 


Diagrammatical sketch showing relationship of Peorian loess to Morton-Richland (Iowan-Tazewell) loesses and 
other important glacial materials in Illinois, including radiocarbon (C“) dates. (Based on Frye and Willman, 1965, 
and other sources; terminology and C™ years of Leighton shown in parentheses; Leighton considers Two Creeks 


and Farm Creek as intraglacial intervals.) 


contribution of relatively small local sources in the 
area. They also confirmed the findings of Frye, Glass, 
and Willman that montmorillonite forms a lower pro- 
portion of the clay minerals in Peorian loess in the 
Wabash-Ohio river valleys compared with the Mis- 
sissippi valley. They further noted that “illite was 
the dominant clay mineral in Peorian loess of the Ohio 
and Wabash valleys...” and that “a high proportion 
of the expandable minerals in all samples was ver- 
miculite.” 

Frye et al. (1968), in a study of the clay mineralogy 
of Woodfordian loesses in I]linois, found that illite in- 
creases from the bottom to the top in three zones in 
loess sections in the Illinois valley, and that a thin, 


(Fig. 3) 


uppermost, fourth zone high in montmorillonite is pres- 
ent in parts of north central Illinois. In the Mississippi 
valley in western Illinois, three clay mineral zones are 
present in the loess. The bottom and top zones are high 
in montmorillonite and low in illite and the middle zone 
is intermediate in illite content. The clay mineral zona- 
tion of the loesses is related to variations in the sedi- 
ment source areas brought about by major drainage 
changes and glacial advances in the area. 


Peorian loess in northwestern Illinois. The occur- 
rence of loess in northwestern Illinois was noted by 
Shaw (1882), Leverett (1899), Trowbridge and Shaw 
(1916), Leighton (1923, 1931), and by others. As 
part of soil survey field operations, R. S. Smith and 


E. A. Norton began keeping records of loess thickness 
measurements in 1927. These records have been con- 
tinued to date by various other members of the Illinois 
soil survey. Maps showing loess distribution in Illinois 
were prepared, by \R.. 5. smith etal” (1936) GD: 
Smith (1942), and by Leighton and Willman (1950). 
However, the scale of these maps was too small and 
the known detail of occurrence too limited to show 
variations other than general trends, particularly in the 
northwestern part of the state. More recent loess dis- 
tribution maps of Illinois prepared by Fehrenbacher 
et al. (1967), (1968), are also of small scale, but show 
more detail in some areas. 

In the area studied, Peorian loess has been assumed 
to have been blown by the wind onto the uplands from 
valley train sources along Mississippi, Illinois, and 
Rock rivers as well as from the adjacent so-called 
“Iowan” glacial valley train sediments in Iowa. It 
was deposited on top of material of Farmdalian (Farm 
Creek) age or in some places on top of Shelbyville and 
later drifts except that little or none has been found on 
till or outwash of Valderan (Mankato) or later age. 
It is assumed to have been deposited primarily between 
about 22,000-24,000 and perhaps 13,000-14,000 years 
B.P. (before present) or approximately between 22,- 
000 and 11,000 years B.C., according to radiocarbon 
dating. 

Although various vertical sections of Peorian loess 
have been partially characterized, few of these sections 
are located in northwestern Illinois in the area of this 
study. More nearly complete characterization of loess 
sections from this area are in progress. Some of these 
characterizations will be an attempt to relate physical, 
chemical, and mineralogical data to detectable field 
differences, particularly layers of different colors, in 
the Peorian loess. One of these sections located in 
Henry County (Profile No. 29, Fig. 1) is described 
in this bulletin (see page 102). 


Soils 


Soil survey reports of many counties throughout the 
Mississippi valley mention loess as a material from 
which soils have formed. Of the 23 counties or parts 
of counties occurring in the area studied in north- 
western Illinois, Peorian loess is an important soil 
parent material in all. Reports on the soils of 20 
counties have been published by the University of Illi- 
nois Agricultural Experiment Station, beginning with 
La Salle and Knox counties in 1913, and loess is men- 
tioned in each of these reports as one of the soil parent 
materials. 

Smith (1942) made a study of loess and certain 
soils developed in loess and concluded that (1) “dif- 
ferences in texture of the loess bear, within limits, a 
linear relation to the logarithm of the distance from the 
river bluffs,” (2) “the rate of the thinning of the loess 
with the distance from its source is a linear function of 
the logarithm of the distance,” (3) “the carbonate con- 
tent of the loess decreases as the loess becomes thin- 
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ner,’ (4) “the carbonate loss due to leaching during the 
deposition of the first quarter of the Peorian loess was 
approximately half as great as the leaching loss in the 
entire period subsequent to the loess deposition, show- 
ing there was a very slow deposition of the loess,” and 
(5) “the differences in the profiles . . . found in loess 
deposits of varying thicknesses are attributed (1) to 
the differences in the effective age or relative exposure 
to weathering of that portion of the loess in which the 
solum is developed, and (2) to a possible influence of 
the substratum... .”” Few of Smith’s observations were 
made in northwestern Illinois and no analyses were 
made of loess sections or soil profiles in this area. 

Muckenhirn et al. (1955), in a study to better char- 
acterize the Clinton and Fayette series, two deep loess 
soils found in abundance in northwestern Illinois, re- 
ported that Clinton (1) showed mottles somewhat 
shallower in the profile than Fayette, (2) had a higher 
clay maximum in the B2 horizon, (3) had a narrower 
ratio of coarse silt to fine silt in the B2, (4) had a 
narrower ratio of exchangeable calcium to exchange- 
able magnesium in the B2, and (5) was developed in 
finer-textured loess. A distribution map was included 
which showed that Clinton was more widespread to 
the south of the main Fayette area and that in adjacent 
areas Clinton occurred farther from the loess source. 
Representative field descriptions of the two soils were 
given. 

In the same study, Muckenhirn et al., described and 
characterized Seaton, a third deep loess soil that occurs 
in northwestern Illinois. They reported this soil as 
having among other characteristics, (1) a silt loam 
B2 horizon, (2) a wider coarse silt to fine silt ratio 
compared with Fayette and Clinton, and (3) a slightly 
wider ratio of exchangeable calcium to exchangeable 
magnesium, although there was considerable overlap 
with Fayette. A representative field description of the 
Seaton soil was included. In addition, the authors con- 
cluded that “the Seaton, Fayette, and Clinton series 
may be considered to represent three degrees of de- 
velopment” of soils formed in loess from a common 
source, and under comparable native vegetation, slope, 
and climate. 

Beavers et al. (1955) found mostly montmorillonite 
in some loess soils in Hlinois and predominately illite 
in till-derived soils of northeastern Illinois. 

Reimer (1957) compared an upper-slope Tama soil 
(well oxidized on 1-percent slope) with a lower-slope 
Tama (moderately well oxidized on 5-percent slope 
and located approximately 838 feet west of the 1-per- 
cent slope). He found the two remarkably similar in 
porosity, available moisture-holding capacity, pH, and 
bulk density, but the lower-slope Tama was more 
strongly mottled, had a slightly lower cation exchange 
capacity, a lower organic-matter content, and a slightly 
higher clay content. Reimer concluded that lateral 
movement of water down-slope and relatively thinner 
loess on slopes, associated with more effective weather- 
ing, accounted for these differences. 

Nettleton (1958) determined the distribution of cer- 
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tain forms of nitrogen in several loess-derived soils in 
Illinois. Profile samples of four of these soils, Seaton, 
Fayette, Clinton, and Muscatine were collected in 
northwestern Illinois in Mercer, Henderson, and War- 
ren counties (Fig. 1). Of the three developed under 
forest vegetation (Seaton, Fayette, and Clinton), Net- 
tleton found that “the milliequivalents of fixed ammo- 
nium decrease in amount from the Al to the A2, in- 
crease to a higher amount in the B2, and then decrease 
to a lower amount in the C.” In the soil developed 
under prairie vegetation (Muscatine) which has no 
A2 horizon, he found that “the milliequivalents of fixed 
ammonium increase gradually from the surface down 
to the B2” and then decrease sharply. 

Nettleton further found that “the humic acid-N 
content of all the soils studied decreased gradually 
from the surface horizons through the B2 horizon” 
with a slight increase in the C over the B in most soils, 
but that “this increase was not found to be statistically 
significant.” Also in comparing a light-colored soil 
formed under forest vegetation (Fayette) with a dark- 
colored soil formed under prairie vegetation (Musca- 
tine) in similar stages of development, he found that 
the dark-colored soil had “greater percentages of humic 
acid-N in equivalent horizons.” He thought that this 
was probably caused by the higher pH value of the 
dark-colored soil since the organic residues from 
grasses are higher in bases than the organic residues 
of forest litter. 

Grossman (1959), in a study of soil aggregate sur- 
faces and interiors, collected profile samples of several 
till-derived and loess-derived soils. Among these were 
samples of Seaton, Fayette, Clinton, and Muscatine 
taken at the same locations as those of Nettleton. 

In the developmental sequence, Seaton through 
Fayette to Clinton, structure formation in the zone of 
maximum clay accumulation appeared progressively 
stronger and, Grossman noted, “the number of oriented 
clay coatings increases markedly from Seaton (mini- 
mal) to Fayette (medial),” but that “the size of the 
oriented clay coatings does not change significantly.” 
He further noted that “movement and accumulation of 
iron to form concretions, hydrous iron oxide accumula- 
tions, and gray void peripheries increase from Seaton 
to Clinton” as does “the extent of interconnection 
among voids by veins” and suggested that “this paral- 
lels an increase in structural expression in the air-dry 
state.” 

Two other features noted by Grossman in respect 
to orientation of clay coatings in the B horizon of loess- 
derived soils were that “the loess fabric has well-de- 
veloped oriented clay coatings that rest abruptly on the 
elementary fabric” and “the loess fabric has a low de- 
gree of preferred orientation.” He further observed 
that “the percentage of accretive surface and the abun- 
dance and expression of the oriented clay coatings 
in the ped (aggregate) interior do not necessarily 
correspond.” 

Grossman et al. (1964) further noted that in peds 
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from loess soils, the predominantly accretive ped sur- 
faces have more montmorillonite than bulked peds, but 
that predominantly degradational ped surfaces have 
less. 

Jones and Beavers (1964a) made a detailed miner- 
alogical study of a profile each of Seaton, Fayette, and 
Clinton from northwestern Illinois. The Seaton and 
Fayette samples were collected at the same sites sam- 
pled by Nettleton (1958) and Grossman (1959). 
Samples of the Clinton soil, however, were obtained 
nine miles south and two miles east of the Clinton 
sampled by Nettleton and Grossman. The three sam- 
pling sites were about one mile, nine miles, and 25 
miles, respectively, east-southeast from the Mississippi 
River bluff and were at the same locations as profile 
No. 2, 5, and 14 discussed in this bulletin (Fig. 1). 

Presenting a small isopach map of Mercer, Hender- 
son, and Warren counties, these authors noted that the 
Seaton soil formed in loess more than 25 feet thick, 
Fayette in loess somewhat less than 16 feet thick, and 
Clinton in loess somewhat less than 10 feet thick. They 
also noted “that sediment blown by northwesterly winds 
from valley trains of the Iowa river would particularly 
influence the character of the loess in this area.” 

From elemental analyses, heavy-mineral analyses, 
and magnetic susceptibility data, Jones and Beavers 
noted that the “upper portions of the sola of Seaton, 
Fayette, and Clinton soils of northwestern Illinois are 
developed in recent loess.” They also noted that “ver- 
tical variability of the parameters measured in Seaton 
and Fayette soils and relatively uniform analyses for 
the Clinton soil suggest that grading is important in 
interpretation of mineralogical characteristics of these 
loessial soils.” They found that “the upper portions of 
the sola are low in calcium and iron content in the 5 to 
20 » and 20 to 50 p» fractions” and suggested that this 
was probably caused by leaching loss, but did not rule 
out the possibility of “a reflection of deposition of a 
recent loess blanket poor in these elements.” Their 
data show that average CaO content of the fine silt 
fraction of the A2, B1, B2, and Cl of Seaton is highest 
of the three soils and that of Clinton is lowest, indi- 
cating greater weathering in Clinton as compared with 
Fayette and greater weathering in Fayette as compared 
with Seaton. CaO content of the coarse silt fraction 
tends to show the same trend, except that no data were 
obtained for the A2 of Clinton and the data of the B2 
of Fayette and Seaton averaged approximately the 
same. 

Fehrenbacher, Ray, and Edwards (1965c) studied 
soil properties and root penetration in thin loess over 
shale soils in northwestern Illinois, and noted that the 
loess portions of these soils were similar physically to 
those of thick loess soils in the area. The shale was very 
impermeable and prevented effective root penetration of 
corn, but was less restrictive to alfalfa root penetration. 

Jones and Beavers (1966) in studying the weather- 
ing in surface horizons of Illinois soils by using molar 
ratios of CaO, KO, Fe.O;3, and ZrO, concluded that 
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the least developed soils occur in the thick loess depos- 
its of extreme northwestern Illinois. 

Jones, Ray, Fehrenbacher, and Beavers (1967) ina 
study of the mineralogical and chemical properties of 
the same soils of Fehrenbacher et al. (1965c) found 
that weathering of silt-size minerals in the loess por- 
tion of these soils has been slight. Iron was the most 
sensitive indicator of weathering. Clay mineral weath- 
ering has resulted in the formation of chloritized ver- 
miculite and montmorillonite from illite. Most of the 
montmorillonite, however, is inherited from the parent 
loess. In general, mineralogical and chemical weather- 
ing of the loess portion of these soils were similar to 
that in nearby thick loess soils. 


Climate 


Climatic agencies, particularly temperature and rain- 
fall, are responsible for many of the changes that earth 
materials undergo in the formation of soils. Those 
profile characteristics that distinguish the soils of 
northwestern Illinois from other regions (e.g., arid, 
semiarid, tropical, and so on) are primarily the result 
of the climate that has prevailed throughout the period 
of soil development. 


Early postglacial climate. Major fluctuations in 
temperature between glacial and interglacial periods 
are self-evident. Proof that fluctuations have occurred 
since the last major glaciation or within about the last 
15,000 years is based on a number of lines of evidence. 
A few of the better known are: successions of plant 
remains in peat bogs, accompanied by a recurrence of 
identifiable former surface layers; analyses of pre- 
served pollen; the range of marine and terrestrial fos- 
sils beyond the known occurrence of present-day speci- 
mens ; occurrence of shorelines of former lakes ; trends 
in temperature of sea surface water; and studies of 
varves, tree rings, perennially frozen ground, and re- 
gional snowlines. Some of these demonstrate a se- 
quence of climatic changes involving moisture as well 
as temperature. 

Deevey (1953), quoting from various sources, indi- 
cated that a warming trend began about 7,000 or 8,000 
B.C. and lasted until about 600 B.C., with a thermal 
high between about 5,000 B.C. and 3,000 B.C. This 
latter period has been termed a climatic optimum by 
the Scandinavians. 

Deevey and Flint (1957) continued to recognize a 
relatively warm interval extending from about 7,000 
B.C. to about 600 B.C. and applied to it the term 
hypsithermal. They further noted “recurrence hori- 
zons of bogs and their climatic implication” indicated 
“that several oscillations of atmospheric moisture were 
superposed on the postglacial thermal variation” which 
tended to confuse the “fact that parts of the hypsi- 
thermal interval were warmer than others.” These 
authors were led to infer that in some parts of Europe 
the thermal maximum of this period was 2° to 3° C. 
(3.6° to 5.4° F.) higher than at present. 
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Willett (1953) suggested that “there is continually 
in progress an entire spectrum of cyclical fluctuations 
of climate, cycles of shorter period and smaller ampli- 
tude being superposed on those of longer period and 
larger amplitude.” He noted that “the major climatic 
cycles of postglacial time apparently have occurred in 
phase on the two hemispheres,” i.e., Europe and North 
America. He further noted that “from 4,000 to 2,000 
B.C. most glaciers disappeared, at least in Europe, and 
even the Greenland and Antarctic ice caps decreased 
several hundred feet in thickness.” 


Late postglacial or early historical climate. Rus- 
sell (1941) found from documentary evidence that nu- 
merous climatic changes have occurred since about 
2,000 B.C. and that glacial activity was part of this 
climatic record. Matthes (1939) introduced the term 
Little Ice Age for a period of renewed glacier for- 
mation and activity and suggested the beginning of this 
period as about 2,000 B.C. Only mountain glaciers 
were formed and although no definite time limits were 
suggested, Matthes thought that this period may be 
continuing at the present time. According to Russell 
(1941), several short advances and retreats of moun- 
tain glaciers occurred, but he then concluded that the 
last glacial recession appeared to be worldwide and 
suggested that the century from approximately 1840 to 
1940 had higher average temperatures than the century 
just preceding. 


Recorded climatological data (1894 through 1965). 
Although some evidence indicates a number of possible 
climatic changes since recession of the last continental 
glacier, no change appears to have been extreme or 
long lasting and the overall climate probably was some- 
what similar to that of today. Therefore, a brief re- 
sume of recorded rainfall and temperature is given in 
order that their effects on soil development in this 
region may be compared with those of other climatic 
regions. 

Short-period fluctuations of temperature and rainfall 
in northwestern Illinois are well known. Daily record- 
ings have been kept at a number of stations for more 
than 50 years. During this time, temperatures have 
been shown to vary considerably from day to day and 
to have varied more than 100° F. from the extreme 
lows of winter to the extreme highs of summer. Rain- 
fall has also been shown to vary and total yearly pre- 
cipitation has, at times, varied more than 20 inches of 
water between two consecutive years. 

Of the 30 or more weather stations in operation at 
one time or another in the area studied, precipitation 
and temperature data from four were examined in 
detail. These four stations were chosen to represent 
the four general sections of the study-area for which 
more than 50 years of recorded data were available. 
The Freeport station, established in 1909, represents 
the north, Walnut station, established in 1892, repre- 
sents the central part; Monmouth station, established 
in 1894, represents the southwest, and Bloomington- 


1971] 


Normal station, established in 1892, represents the ex- 
treme southeastern part (Fig. 1).* 

Long-time trends were calculated? for annual pre- 
cipitation® and for average mean yearly, mean January, 
and mean July temperatures* for the period 1894 to 
1965, inclusive, except Freeport where the trend is for 
1909 through 1965. From these calculations and other 
comparisons of the data, the following information and 
general trends are indicated. 

Precipitation tended to increase somewhat during the 
period of recorded data at all four weather stations. 
The calculated increase was 0.25 inch at Bloomington- 
Normal, 0.76 inch at Freeport, 1.05 inches at Walnut, 
and 2.76 inches at Monmouth (Table 2). 

Comparing the data by six-year periods shows that 
precipitation averaged highest during the period 1924- 
1929, inclusive, at all four stations. Further compari- 
sons show that the six-year period 1912-1917, inclusive, 
had the lowest average rainfall at Walnut, Monmouth, 
and Bloomington-Normal, whereas the three-year pe- 
riod 1909-1911, inclusive, was lowest at Freeport. At 
Walnut, Monmouth, and Bloomington-Normal stations 
average rainfall during the period 1960-1965, inclusive, 
was higher than the long-time average and the period 
1954-1959 was lower than the long-time average. No 
significant difference is apparent at Freeport between 


‘Temperature and precipitation data courtesy of Illinois State 
Water Survey and U.S. Weather Bureau. 

* Trend calculations were determined by personnel in the 
Agronomy Statistical Laboratory under the direction of R. D. 
Seif. 

? Precipitation includes all rainfall and melted snowfall re- 
ported in inches of water. 

*Mean daily temperature is the average of the highest and 
lowest recorded temperatures in each 24-hour day. Mean 
monthly temperature is the average of the mean daily tempera- 
tures for the month. Mean yearly or annual temperature is the 
average of the mean monthly temperatures for the year. 
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these two periods and the long-time average. In gen- 
eral, the most southerly station, Bloomington-Normal, 
averaged highest in total yearly rainfall and the most 
northerly station, Freeport, averaged lowest although 
neither was consistently highest nor lowest, respec- 
tively, during all six-year periods. 

Yearly fluctuations and the calculated long-time rain- 
fall trend at the Walnut station are shown in Figure 4. 
Data from Freeport, Monmouth, and Bloomington- 
Normal show similar trends. 

Temperature has varied somewhat throughout the 
period of recorded data. Short-term variations (5-10 
years) seem to be indicated, but with no marked regu- 
larity. Longer term (72 years— Table 3) data ap- 


Table 2. — Average Annual Precipitation in Inches of Water by 
Six-Year Periods, 1894-1965, and Calculated Long-Time 
Increases at Freeport, Walnut, Monmouth, and 
Bloomington-Normal Weather Stations 


ieee North Central Southwest nines 
(Freeport) (Walnut) (Monmouth) oun 
Inches 

1894-1899... .... oie Sal 3 36.4 
ON 0=1 90 5 eee 38.6 34.6 36.6 
TOO G=10 nO eal 35.4 Syne) 36.3 
KONDO. Sse SO: 7 31 fl 33.6 
1918-1923... 33.8 BP 4h 32.9 37.9 
1924-1929... 35.4 36.9 39.8 41.4 
1930=19352 2 3049 $8.6 3589 oye al 
1936-1941... 34.3 35), il 34.8 35.6 
1942-1947... 34.9 33 © 37.9 38.8 
1948-1953... 34.4 34.2 32.6 30.2 
1954=1059 Ree orrh BES 343 38.6 
1960-1965... 33.4 BS) Al 37.4 Seo 
Average..... S30 Se) 56 38). 1 36.5 
Long-time 

increases? -+0.76 +1.05 +2.76 +0.25 


a Average precipitation at Freeport for this period is for three years 
only, 1909-1911. ay 
b Calculations courtesy Agronomy Statistical Laboratory. 


Table 3. — Average Mean Annual, Mean January, and Mean July Temperatures in Degrees Fahrenheit by Six-Year Periods, 1894-1965, 
and Calculated Long-Time Increases (+) or Decreases (—) at Freeport, Walnut, Monmouth, and Bloomington-Normal Weather Stations 


North Central Southwest Southeast 
Years (Freeport) (Walnut) (Monmouth) (Bloomington- Normal) 
Annual Jan. July Annual Jan. July Annual Jan. July Annual Jan. July 
Degrees F. 
WESSEL i HO) ee oi cl eens apace nee ee me 50.4, 0 Ball SOue 2s 7458) Sil Bad Weis t 
TOOOZLOOS Ws on ech chek Syste hse owe ac SOR mene Oommen ore ANS) Gye SPR GS fee Sie 25.5 Wok 
NOOO MONM A tani dees ert = Gyoreusets AM RDS TS) ol Sil yb WB) ot! Sil. = 2O.@ 1955 Pl PDK Sih 
NOMEN ON fer aatte-cueiciee setters sees 46.8 18.4 73.6 AD) (DRAW ).8) SO KIO 10.9 Hil. AO Wise! 
POG N00 Smeets Geochim onae Gs ASE S20 Onn 74e2 Sl. ABS deri SDA Lae SOROS 53h Ome 25 cee (One 
ODA O29 Meee Ae eo set era sl Avion on noe MO) GN ae S05 Pot 162.8 Bilis» Gee eee 
LOSO=NOSE we le Pedigrees sorcerer AQ ee Lone (on, 0 S22 WS Soo BAO MOS “US. 2 5824 SOO 70 
ORG 104 Uae ie temn ae cS ce A Se Saeeee.O ROmmEN ROMS SieOge 2 2ate aeehint SU ae SONAR A Wel Swe AB tl 
OLS Se cee eG omeree acne IND NS MD 5 le Om Sil. = AGO 5.6 (oe OM OS 
TOA SENOS Sime es cto ee cance creo AiO FOO Te%8 Bilt BES WO2 Di Oe 25. A es of C3 line 2 One OFA: 
1954195 OS erie fener A See Ss OM 2 Beam 2 n 2e On? So 230 Wow 9 28.8 dW 
10 G0510 6545e res bie ae otoe 2 ANS DSS ab TN a 0.3 AD Wee Sil, 22s esi BD. 2S  Weall 
ANSHETNR SG gi cicesice cho OCS Pn ear Mil = AD Whee 50.3 25.0 15.% Silo. 2S WS 7 S22 OF Omen OS 
Long-time increase (++) or 
Gecrease (—)Po kane eisai ol. +.78 —.26 —1.85 705 =.99 S208 “+124 +.04 -.01 1.31 +.56 = 23 


a Average temperatures at Freeport for this period are for three years only, 1909-1911. 


b Calculations courtesy of Agronomy Statistical Laboratory. 
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Fluctuations and long-time trends in precipitation and Annual, January, and July 
temperatures at Walnut weather station for the 72-year period 1894-1965, inclusive. 
In each equation, X = the numbers representing the years after 1894 which is taken 


as zero. 


pear to show consistent mean annual increases, but 
mean January and mean July temperatures show both 
increases and decreases among the four stations 
(Table 3). 

Calculated long-time (1894-1965, inclusive) mean 
annual average temperature increase was less than 1° 
F’. at Freeport and Walnut and about 114° F. at Mon- 
mouth and Bloomington-Normal. Average mean Janu- 
ary temperature increased only at Monmouth and 
Bloomington-Normal, decreasing at Freeport and Wal- 
nut. The average mean July temperature increased 
only at Monmouth (0.01° F.) while showing decreases 
at Freeport, Walnut, and Bloomington-Normal. 

Comparing data by six-year periods (Table 3) shows 
that all mean January and mean July temperatures 
averaged highest during 1930-1935, inclusive, at the 


(Fig. 4) 


four stations. Mean annual temperature averaged 
highest during the same six-year period at Freeport, 
Walnut, and Monmouth while remaining only 0.1° F. 
below the six-year (1954 through 1959) average high 
at Bloomington-Normal. 

Data in Table 3 also show mean annual, mean Janu- 
ary, and mean July temperatures all averaged relatively 
low during 1960-1965, compared with the other six-year 
periods. Though annual mean temperature does not 
show the lowest average during this period (1960- 
1965) at any station, the January mean does average 
lowest at Freeport and Walnut and the July mean 
averages lowest at Freeport, Walnut, and Monmouth 
and second lowest at Bloomington-Normal. 


Yearly fluctuations and calculated long-time temper- 
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ature trends at the Walnut station are shown in Fig- 
ure 4. These indicate that, although mean annual tem- 
peratures were slightly higher during the last part of 
the period (1960-1965, inclusive) compared with the 
first part (1894-1900, inclusive), the trend was upward 
until only about the 1940-1950 decade and has been 
slightly downward since that time. Also, mean Janu- 
ary and mean July temperatures both show definite 
downward trends following about the 1930-1940 de- 
cade. Data from Freeport and Monmouth weather sta- 
tions indicate the same trends as shown for Walnut. 
Although the trends at Bloomington-Normal are also 
downward for mean January and mean July tempera- 
tures since about 1945, mean annual temperature has 
only tended to level off and does not yet show a down- 
ward trend at this station. 

The present general downward trend in tempera- 
ture, as shown from data recorded at the Freeport, 
Walnut, and Monmouth stations, may also be world- 
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wide as noted by Mitchell (1961), who found that since 
about 1940 temperature data “show that the great 
warming trend of the earlier part of our century has 
not only leveled off, but has apparently reversed to a 
substantial degree.” 

In general, cool temperatures tend to accompany wet 
periods and warm temperatures tend to accompany dry 
periods. Comparing precipitation data in Table 2 with 
temperature data in Table 3, the period 1960 through 
1965 may be considered cool and wet in northwestern 
Illinois. Although calculated mean annual trends 
for the 72-year period, 1894-1965, inclusive, indicate a 
possible temperature increase of about 1.0° F. through- 
out the period of recorded data, the calculated long- 
time trends for January and July, with an average 
decrease of about 0.7° F. not only do not bear out the 
indicated annual increase, but show a definite decline 
since about 1940-1950. Temperature data in Figure 4 
also demonstrate this decline. 


Area of Study and Methods Used 


Previous studies have shown some variability in soils 
developed in moderately thick to thick loess in the Mis- 
sissippi valley. Most of these studies were limited in 
scope; none characterized all of the important loess- 
derived soils in a given area; and few were in sufficient 
detail to relate laboratory data to field knowledge 
for sound modern soil correlation and classification 
purposes. 

Loess has generally been considered a uniform earth 
material. Though Leverett (1899) reported that loess 
was coarser textured and more porous on the river 
bluffs near the source than at some distance from the 
bluffs, the relationship of thickness and texture of the 
loess and distance from source to soil development was 
not well recognized until the work of Smith (1942). 
Since that time, soil survey investigations in Illinois 
and elsewhere have clearly demonstrated these rela- 
tionships. They are particularly well demonstrated in 
certain parts of northwestern Illinois. 

The area studied covers that part of Illinois lying 
north of the south line of Henderson, Warren, Peoria, 
Tazewell, and McLean counties and west of the east 
line of Woodford, Lee, Ogle, and Winnebago counties 
(Fig. 1). A soil survey had previously been made in 
all of the 23 counties or parts of counties included in 
this study. Maps and reports of 19 of these counties 
were published before the introduction of modern con- 
cepts of soil science into soil survey field and laboratory 
procedures. The original field maps of the four re- 
maining counties were never published. Three of these 
latter four counties, i.e., Carroll, Henderson, and Ste- 
phenson, were resurveyed in detail and Henderson has 
been published as Soil Report No. 77. A recent re- 
connaissance survey was made of Jo Daviess County 
and has been published as Circular 927. In addition 
one of the 19 previously published counties (La Salle) 
has been resurveyed in detail. 


Maps of all of the counties, whether published or 
unpublished, were useful in designating areas of light- 
colored and dark-colored soils, silt loam and sandy 
loam to sand soils, soils with sand, gravel, or bedrock 
at a depth of less than 30 inches, and areas of stream 
alluvium. Those county maps in which the field map- 
ping was completed before 1933 did not indicate soil 
separations based on oxidation or internal drainage 
characteristics or on kind of material (1.e., till, loess, or 
outwash), particularly if the till and outwash materials 
were silty, nor did they indicate separations based on 
contrasting material below a depth of 30-36 inches 
which influenced soil development. Maps prepared be- 
tween 1934 and 1945 did not show separations based on 
differences in stage of development in the loessial soils 
as indicated by B-horizon texture and structure. 


Field Methods 


Reconnaissance field studies were made in all coun- 
ties included in the study except Henderson, which had 
a recent detailed soil survey map, and Carroll, Stephen- 
son, and La Salle in which detailed progressive sur- 
veys have been recently completed. Examinations were 
made of road cuts, gully banks, excavations of various 
kinds, or with a soil auger in fields or along roadsides 
wherever suitable sites could be conveniently located. 
Observations were made at frequent but irregular in- 
tervals to discover and record the following: (1) de- 
velopment of soil profile and identification of soil series 
and soil type when possible, (2) presence of Peorian 
loess and its thickness wherever it could be identified 
and measured, (3) depth to free carbonates as deter- 
mined by effervescence with hydrochloric acid, (4) 
kind and character of material beneath the Peorian 
loess, particularly where loess was less than five feet 
thick, as well as character of material where no loess 
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was present, and (5) approximate slope at observation 
site. 

Location of each observation was recorded by county 
name, surveyor’s township number, range number, and 
section number along with quarter section, 40, and 10 
acres, and as much of the above listed information 
was recorded as could be noted. Use was made of 
U.S. Geological Survey topographic maps, county high- 
way maps, and published soil survey maps. From 
these field observations and maps, the map on page 
13 showing the depth of Peorian loess and the “Soil 
Association Map of Northwestern Illinois” were con- 
structed. A copy of the soil association map in color 
is attached inside the back cover of this bulletin. 

Numerous examinations were made in the area of 
known occurrence of each of the soils to be sampled. 
From these observations, the sampling site was chosen 
at the spot thought to best represent the particular soil. 
Horizon samples of the 15 soil series were collected 
from 36 locations as indicated in Figure 1. 

Prior to 1964, a pit was dug at each site and the 
freshly exposed vertical soil section or profile was care- 
fully examined, divided into horizons, and described. 
All horizon characteristics of each profile were re- 
corded. Other features noted were: slope gradient 
and direction, vegetative cover, and, if possible, thick- 
ness of loess and kind of material beneath the loess 
(see Appendix). The exact location in relation to a 
relatively permanent point was also recorded. Bulk 
samples were then taken from one side of the pit and 
placed in labeled bags for transfer to the laboratory. 
During 1964, 1965, and 1966, a power probe was used 
to remove a continuous, undisturbed, 3-inch core of 
soil and underlying loessial material. This method was 
helpful in reducing time and effort required to obtain 
soil descriptions and samples and also facilitated taking 
samples from much greater depths than could be taken 
in a hand-dug pit. 

Most samples were of the full thickness of a hori- 
zon or layer as described (see Appendix), except that 
some horizons 10 to 12 or more inches thick were 
subdivided. Thick sections of underlying loessial ma- 
terial, where sampled, were subdivided into sampling 
layers 4 to 7 inches thick. In addition to the bulk 
samples, four to six undisturbed core samples were 
taken from major horizons at most of the sites where 
a pit was dug. These were 3- by 3-inch cores taken 
with a sampler such as used by Uhland (1949). 


Laboratory Methods 


The bulk samples were air-dried in the laboratory, 
crushed with a wooden roller on a hardwood board, 
and put through a 2 mm. round-holed sieve. No ma- 
terial greater than 2 mm. in diameter is reported for 
any samples, as normally there was none present or 
it consisted of very minor amounts of concretionary 
material or, in the case of surface horizons, undecom- 
posed roots or other plant residues. The soil material 
passing through the sieve was placed in glass jars with 
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screw-on type lids and was stored until needed for the 
various physical, chemical, and mineralogical analyses. 

Core samples were obtained from selected horizons 
of several profiles. When these samples were received 
in the laboratory, the undisturbed cores were weighed 
to determine moisture content at time of sampling and 
then saturated with water prior to determining hy- 
draulic conductivity and capillary and noncapillary 
porosity. 

Particle-size distribution (mechanical analysis) was 
determined on most samples (profiles sampled after 
1954) by slight modifications of the procedure de- 
scribed by Kilmer and Alexander (1949). A few 
samples obtained prior to 1954 were analyzed by the 
method outlined by Gieseking (1949). 

Bulk density and capillary and noncapillary poros- 
ity were determined on 3-inch cores by the methods 
described by Uhland (1949). The method of Uhland 
and O’Neal (1951), employing a constant-head con- 
ductivity rack, was used to determine hydraulic conduc- 
tivity on these same cores. 

The techniques used for determining 14-atmosphere 
and 15-atmosphere moisture percentages are described 
by Richards et al. (1954). The difference in soil- 
moisture content between field capacity (approximately 
Y3-atmosphere percentage) and the wilting coefficient 
(approximately 15-atmosphere percentage) is referred 
to as water retention values or the available moisture 
range and represents moisture considered available for 
plant growth. 

Cation exchange capacity was determined on most 
samples by the method of Peech et al. (1947) involv- 
ing direct distillation of adsorbed ammonia and on 
some samples by modification of the method outlined 
by Bray (1942). In both procedures the ammonia was 
distilled into boric acid solution rather than the stan- 
dard acids as outlined in the original methods. Ex- 
changeable K, Na, and Ca for about one-half the 
samples were analyzed from neutral normal ammonium 
acetate leachate with a Beckman (Model DU) spectro- 
photometer with flame attachment using an oxygen-hy- 
drogen flame. 

A Coleman (Model 21) flame photometer with 
attached Model 6C Junior spectrophotometer using a 
natural gas-oxygen flame was used in determining ex- 
changeable K on 16 profiles and exchangeable Na on 
eight of the profiles studied. Na was estimated on eight 
profiles (No. 4, 8, 12, 16, 17, 21, 25) "andetG) ees 
changeable Ca and Mg were determined on the above 
samples by slight modification of the method of Bar- 
rows and Simpson (1962). When exchangeable K, 
Na, and Ca were determined with the Beckman (Model 
DU) spectrophotometer or sodium was estimated, total 
exchangeable Mg was calculated as the difference 
between the total base content obtained and the sum 
of exchangeable Ca, K, and Na. For profiles 1, 3, 6, 
7, 9, 11, 30, and 31 exchangeable Ca was determined 
as calcium oxalate and exchangeable Mg as magne- 
sium ammonium phosphate as outlined by Peech et al. 
(1947). Analyses from these various methods of 
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determining individual cations are considered to be 
comparable. 

pH was determined with a glass electrode using a 
1:1 soil-water ratio. 

Most of the organic carbon determinations were 
made using slight modifications of the wet-combustion 
methods of Allison (1935) or Walkley and Black 
(1934). For profiles 1 and 3, organic matter was 
determined by loss of weight with H.,O, treatment. 
These values were divided by 1.72 and reported as 
percent organic carbon. 

Carbonates in selected calcareous horizons were 
analyzed by gravimetric loss of carbon dioxide as de- 
scribed by Richards et al. (1954). For profiles 9, 11, 
and 31, carbonates were determined manometrically 
by the method of Williams (1948). 

Available potassium and the adsorbed (Pi) and 
adsorbed plus acid-soluble (P.) phosphorus were de- 
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termined by Bray’s methods as described by Laverty 
(19633): 

The clay (<2u) fractions were obtained by cen- 
trifugation of H.O, treated and calgon dispersed 
samples. Cation exchange capacity of the clay was 
determined by NH, distillation similar to CEC of 
total soil. Total K in the clay was determined by X- 
ray fluorescence on pressed samples, Beavers (1960), 
using chemically analyzed clay samples from Illinois 
soils as standards. A Norelco X-ray unit with a copper 
target and operated at 35 Kv. and 15 ma. was used 
for diffraction analysis. Clays were K and Mg satu- 
rated and freed of excess salts with ceramic filters. 
All clays were solvated with ethylene glycol. A few 
samples were heated to 550° C. for 30 minutes. Esti- 
mation of amounts of various clay minerals was based 
on peak heights (counts per second), potassium con- 
tent, and amount of collapsing following K saturation. 


Source, Distribution, and Age of Peorian Loess in 
Northwestern Illinois 


Loess thickness measurements were made at more 
than 2,000 sites in the area studied by many present 
and former members of the Illinois soil survey. At 
most sites, depth of total loess was recorded and at- 
tempts were made to interpret thickness of Peorian 
and Farmdale (Roxana) loesses and to identify the 
underlying material. Most observations were made 
with a soil auger on slopes less than about 3 or 4 per- 
cent, except that in areas where total loess was greater 
than 10 feet thick, use was also made of road cuts or 
other convenient excavations. From these observations 
and measurements, Fig. 5 was constructed. 

Peorian loess more than 5 feet thick is the parent 
material of soils covering slightly more than 7,000 
square miles or about 57 percent of the area studied. 
An additional 3,000 square miles have between 1 and 
5 feet of loess and the remaining (about 2,300 square 
miles) have little or no loess as part of the soil parent 
material. 

Loess in northwestern Illinois was wind-deposited. 
No other depositing agency could distribute as much 
relatively uniform silt-size material over such a wide- 
spread area. According to the loess-depth lines in 
Figure 5, the loess-depositing winds came primarily 
from the west-northwest, although some blew from 
other directions, particularly the southwest and prob- 
ably also the east and northeast. 

The loess-depth lines indicate that the main body of 
Peorian loess in this region was derived from three 
principal sources: (1) Mississippi River glacial flood- 
plain from Jo Daviess County to just beyond Rock 
Island in central Rock Island County, probably includ- 
ing also the glacial valley train of Wapsipinicon River 
in Iowa, (2) Mississippi River glacial floodplain from 
western Rock Island County to southern Henderson 
County, and including the lower lowa-Cedar glacial 


floodplains in Iowa, and (3) Illinois River glacial 
floodplain from Putnam County to southern Tazewell 
County. Two other probable source areas as indicated 
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Major areas in northwestern Illinois covered by Peorian 
loess varying from greater than 25 feet thick to less than 
3 feet thick as measured on slopes ranging primarily be- 
tween 1 and 4 percent. (Fig. 5) 
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by some of the loess-depth lines were part or all of 
Green River basin and part of Rock River valley. 
Just how Rock River, including Pecatonica and pos- 
sibly other tributaries, influenced Peorian loess deposi- 
tion before becoming established in its present channel 
is unknown. Interferences of surficial material de- 
posited along parts of Rock River valley and in parts 
of Green River basin subsequent to the retreat of the 
Shelbyville glacier is indicated. Slight evidence was 
found that smaller stream valleys in northwestern Illi- 
nois, with floodplains up to one or two miles wide, 
were sources of loess. Some fine sand blown on to 
the uplands from these smaller streams is present east 
of Rock River in Winnebago County, south of Ed- 
wards River in Mercer and Henry counties, and east 
of Spoon River in Knox County, and a few isolated 
measurements indicate possible thickening of loess, 
particularly near Pecatonica River in northwestern 
Winnebago County and east of Spoon River in south- 
ern Knox County, but no other consistent displacement 
of loess-depth lines was noted. The possibility of a 
local source of loess from the Pecatonica or Rock 
rivers in Winnebago and Ogle counties is also indi- 
cated by carbonate content data (see page 17). 

In Iowa, on the other hand, glacial valley-train ma- 
terials along Wapsipinicon, Cedar, Iowa, Des Moines, 
and possibly other streams, were sources of Peorian 
loess. These streams carried sediments from which 
fine sands and silts were blown into some parts of 
western and northwestern Illinois. They originate in 
that part of northern Iowa covered with till from a 
Wisconsinan glacier whose melt waters drained down 
them into the Mississippi River. 

Peorian loess decreases in thickness with distance 
from source in a relatively regular manner where the 
underlying material is a nearly level plain and is of 
Farmdale (Farm Creek) age or older. Where till or 
water-deposited sediments of Woodfordian (Iowan- 
Tazewell-Cary) age occur, thickness of Peorian loess 
is related to both distance from source and time of 
deposition of the underlying deposits. 

In Areas A, Figure 5, Peorian loess is 25 feet or 
more thick. These areas are all near the Mississippi 
River where glacial sediments as sources of loess were 
available presumably throughout Peorian loess deposit- 
ing time. Furthermore, the A areas are located only 
in those places that received some of the most recent 
and coarsest silty loess. And it is in these areas where 
the weakly developed soils occur (see Port Byron- 
Seaton soil areas on colored soil association map). It 
is also in these areas that much wind-blown fine sand 
occurs, some as sandy strata interbedded with silty 
loess and some as cores of loess drifts or pahas. 

Very little if any coarse-textured, recent loess is 
found along the Illinois River. Either no waters car- 
rying such sediments came down the Illinois from the 
northeast or across Green River basin from the north- 
west or the flow of water was too slow or too rapid 
to deposit the required sediments. Glass et all. (1964) 
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redocumented earlier conclusions that the ancient Mis- 
sissippi River was diverted from its former Illinois 
River channel in early Woodfordian (Tazewell) time 
by the Shelbyville glacier, thus eliminating the flow 
of sediment-laden glacial waters from the northwest. 
No evidence was found to indicate that a comparable 
coarse silt came from the northeast following retreat 
of the Shelbyville and later glaciers. Therefore, it 
seems apparent that either the loess along the Illinois 
River was deposited earlier than the latest along the 
Mississippi River or the Illinois River loess was all 
considerably finer textured. 

Maximum thickness of Peorian loess in the area 
studied was not determined. A measurement of 57 feet 
was made in a paha in northern Rock Island County 
without reaching the base of the Peorian loess. The 
observation was 114 miles in a south to southeast 
direction from the bluff and about six to seven miles 
southeast of the present junction of Wapsipinicon 
River with the Mississippi. Several other measure- 
ments of more than 25 feet of loess were made in 
northern and central Rock Island County without 
reaching identifiable Farmdale (Roxana) loess or other 
underlying material. Also a measurement of 45 feet 
of relatively coarse Peorian loess was made in western 
Mercer County nearly opposite the junction of the 
Towa River with the Mississippi. 

A measurement of 17 feet was made in Tazewell 
County which appears to be about maximum thickness 
of Peorian loess along the Illinois River valley in the 
study area. Several additional measurements of 15 and 
16 feet were made in other places along the Illinois. 

Within the areas of Wisconsinan-age till and out- 
wash materials the thickness of Peorian loess often 
varies independently of distance from source due to 
advances and retreats of various Woodfordian (Iowan- 
Tazewell) glaciers. Either some of these moved into 
parts of northwestern Illinois during the time of 
Peorian loess deposition and either removed the pre- 
viously deposited loess or covered it with additional 
till or outwash or erosion may have removed some of 
the earlier deposited loess. Thus, relatively thin loess 
occurs in places where thick loess would be expected 
and in some places thick loess and thin loess areas 
occur side by side. This may be noted particularly in 
parts of Carroll and Whiteside counties (Ray and 
Watters, 1961), as well as in Lee, Bureau, and Wood- 
ford counties. 

As indicated in Figure 3, Farmdale silt and peat 
underlie Peorian loess. In general this is true outside 
the area covered by Shelbyville or later drifts. 

Many radiocarbon (C1) dates have been obtained 
on the peaty Farmdalian-age material collected from 
various places by various investigators. Nearly all 
show C™ dates between 28,000 to 29,000 and 22,000 
to 24,000 years B.P. (before present). Two such dates 
of peat material collected for this study from beneath 
11 feet of Peorian loess in southern Peoria County 
(Fig. 1) showed C* dates of 24,100 + 600 years 
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B.P. (11963) from a composite sample of organic 
debris from the upper 20 inches of Farmdale material 
and 26,100 + 900 years B.P. (11964) from near the 
middle part. More peat and silts lay beneath the latter 
sample and they in turn were underlain by a Sangamon 
paleosol in Illinoian drift. This suggests with some 
certainty that Peorian loess-depositing time began 
about 23,000 to 24,000 radiocarbon years ago or shortly 
thereafter. 

Frye and Willman (1960) presented two C' dates 
from material collected from Morton (Iowan) loess 
of 20,340 + 750 years B.P. (W 349) and 20,700 + 
650 years B.P. (W 399). They also presented C4 
dates of 19,200 + 700 years B.P. for material taken 
from Shelbyville till (W 187), 17,100 + 300 years 
from Peorian loess (W 370), and quoted an average 
date of 11,400 years B.P. for Two Creeks forest bed 
material. According to these authors the time of 
Peorian loess deposition thus extended from about 
21,000 to 22,000 to about 11,000 radiocarbon years ago. 

Leonard and Frye (1960) in a study of molluscan 
fauna from Peorian loess estimated that the age of the 
shells ranged from approximately 22,000 to 15,000 C'* 
years ago. 

For purposes of the present study two C™ dates 
were obtained from snail shells imbedded in different 
parts of the Peorian loess section. One date of 16,000 
+ 340 years B.P. (11719) was determined from shell 
material collected at a depth of eight to nine feet in 
a 12-foot Peorian loess section. This sample was 
taken in west-central Warren County about eight and 
one-half miles east-southeast from the Mississippi 
River bluff (Fig. 1): The second date of 13,700 + 
260 years B.P. (11720) was determined on shell ma- 
terial collected at a depth of four to five feet at the 
Mississippi River bluff in northern Henderson County. 
No total Peorian loess thickness could be determined 
at this latter site because a layer of fine sand occurred 
at a depth of 90 to 100 inches as well as a thick strata 
of fine sand extending from a depth of 12 feet to 
more than 31 feet. The relationship of thickness of 
wind-blown sand to thickness of silty loess has not 
been determined. 

Checking on the validity of radiocarbon dates from 
snail shells, Rubin, Likins, and Berry (1963) con- 
cluded that “uncertainties in radiocarbon dates from 
snail shells can be of the order of one thousand years 
or somewhat more, depending on the food sources, 
and are of the same range as the analytical error in 
older age samples.” If these food sources included 
finely divided calcium carbonate particles that may 
have settled on the vegetation as a component of loess 
and from which radioactive carbon had been ex- 
hausted, the snail shell dates are more apt to be 1,000 
years too old rather than too recent. This would indi- 
cate a possible C'* date of approximately 15,000 years 
B.P. for the Warren County (11719) date and 12,700 
years B.P. for the Henderson County (11720) date. 
Thus, the few feet of loess above the snail shells in 
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A section of coarse silty Richland (upper Peorian) loess. 
Snail shells and fragments were collected for C“ sample 
11720 in the zone at base of spade. (Fig. 6) 


Henderson County could have been deposited just 
prior to the Two-Creekan interval (Fig. 6) or per- 
haps at about the same time. 

Antevs (1955, 1957) appraised radiocarbon datings 
of late Pleistocene events and decided that most C* 
dates are underestimates of the actual number of years. 
He believed that ‘‘an informed geological estimate is 
better than a C'* date lacking geological support.” He 
concluded that the radiocarbon date for the Two 
Creeks interval must be 8,000 or more years too re- 
cent and that the interval more likely occurred about 
19,500 years ago. 

Li (1943) studied a soil developed in two Indian 
mounds constructed of calcareous Peorian loess. The 
mounds were located on the Illinois River bluff in 
Fulton County about 10 miles southwest of Peoria 
County. At that time, archaeologists had estimated 
the age of the mounds as about 1,800 years, but more 
recent estimates (Bluhm, 1959) place the building of 
the mounds at between 300 and 1300 A.D. or their 
age at perhaps one-half that furnished to Li. The 
material used to build the mounds was Peorian loess 
containing between about 28 and 36 percent calcium 
carbonate equivalent, very similar to the parent ma- 
terial of the Clary soils included in this study. Native 
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vegetation and oxidation or internal drainage were also 
similar to Clary. 

On the basis of 1,800 years as the age of the Indian 
mounds, Li found that leaching of carbonates had pro- 
gressed at a rate of 50.4 pounds per acre per year 
from the surface l-inch layer and at an average rate 
of 27.0 pounds per acre-inch per year for the soil 
solum (about 15 inches in the mounds). He calcu- 
lated that about 4,000 years would be required to re- 
move the carbonates to a 30-inch depth in these well- 
drained sites. On the basis of the more recent age 
estimates of the Indian mounds, the time needed for 
removal of the carbonates to 30 inches would be about 
2,000 years. Assuming that the rate of leaching of 
the second 30-inch section (and deeper) would be 
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about one-half that of the first 30 inches and that all 
other conditions were comparable, the time required 
to leach carbonates to a depth of 58 inches, such as 
in the Clary soil from Woodford County (Profile No. 
13), would be about 6,000 years, and to a depth of 80+ 
inches, such as in the Clary soil from Tazewell County 
(Profile No. 12), would be about 9,000 years or some- 
what more. 

A summary of available information indicates that 
the soils included in this study have been weathering 
at least 6,000 to 7,000 years, but probably more nearly 
11,000 to 12,000 years according to radiocarbon dat- 
ings, or between about 8,000 to 10,000 and 18,000 to 
20,000 years, according to certain geological evidence. 


Characteristics of Calcareous Peorian Loess in the Area Studied 


Peorian loess is one of the most uniform soil parent 
materials in northwestern Illinois, although some dif- 
ferences exist in color, carbonate content, depth of 
leaching, and other properties. Major differences 
among the deep loess soils in the area are related 
primarily to natural drainage, or oxidation, native 
vegetation, and degree of soil development, rather 
than to differences in the parent loess. However, in 
order to completely understand many of the soil pro- 
file features, it is necessary to know some of the im- 
portant characteristics of the unweathered or nearly 


unweathered material believed to be the same as or 
very similar to the soil parent material. 


Particle Size Distribution or Texture 


The predominant texture of calcareous Peorian loess 
is silt loam, usually with less than 5 percent sand, 
between 75 and 85 percent silt, and between 12 and 
20 percent clay, see data in Appendix. Percentages 
of sand, silt, and clay in selected samples are given 
in Table 4. Some of the data are slightly outside of 


Table 4. — Particle Size Distribution and Color of Calcareous Peorian Loess in Northwestern Illinois 
Profile Total Coarse Fine Total otal é 
ee County Depths Sar ate Sk ale can Predominant color 
inches qY %, we oF, % Munsell notation 
PA mR oe at EEO Tee OE, Henderson 95-105 9.0 O2F caw, 80.7 10.3 10YR4/4, 5/6and 2.5Y 6/2 
Be jee ee ctcnerd ae ee Carroll 96-108 4.8 MS 83.5 81.1 14.1 10YR 5/4-6/4 
AD: ss ENE ed eee 6 es Ogle 56-73 (oy, 7 59.1 23.9 83.0 8.3 10YR 5/4-5/5 
O00 ic, ete ite 3 We. oe ieee ee iin a La Salle 46-66 8.8 fil) 88). 80.3 10.9 10YR 5/4, 5/6, 6/2 
A OPk: 69 he ea tee oe Henderson 66-100° 2D) AD oS 78.5 IRS 6) PENA 
139: ees ee Woodford 58-95 ao 38.0 40.3 78.3 15.5 10YR 5/4-6/4 
1.6° aS oie REPO. Ce oa: Woodford 41-85 3.8 AY BSH 82.9 ita 10YR 5/4, 5/6, 5/8, 6/2, 7/2 
LS eee rahe ork n> be an McLean 41-70° iS Pal te) 0) (0) Hil é 24.6 10YR 5/6, 5/8, 6/2 
192939 a Be eee Oe ee Mercer 69-802 Deal 60.2 24.6 84.8 1S 2 10YR 6/1 
PAU, ae RMF RON Se MS tat ae hde Mercer 60-74° DS 46.4 30.6 i AY gh DSN OY 
23h BUS eee ey (Oc Oey aoe Warren 76-145¢ 1.8 aD BED 81.8 16747225 ¥a5/ 25072, 
ZOD Le aa ar cas er a Winnebago 75-110 1.9 A529 roi 10 83.5 WAS 10YR 5/4 
OWL omen Wee aa Mcgee Mercer 106-120¢ ies) Sie Oe Ol, 5a Wes 10YR 5/6, 5/8 and 2.5Y 6/2 
ZOO CER PIOR). cult ROS rene a Putnam 68-82 5.0 Shed, Dies 86.0 9.0 10Y ReS/ 2575 
2OoR Snr 9,8 Fe ee maa On Henry 65-113¢ Dine) ANG) SF) 83.6 14.2 10YR 5/6, 5/8 
DOS aD Pi a 5 er gre ghee SEE Henry 113-174¢ 1.9 50.1 35.4 85.6 12.6 Banded 2.5Y 5/2, 6/2 and 
10YR 5/4-5/6 
DO SN PARR en no OO aren, ome tee Henry 174-226¢ .6 AML Cy N67 88.6 IO. 7 SNE AA. By 
SOAs ee Oh deamon 2 2 Warren 59-71 15 SiO: 76.9 ZA O MERE? SO YRO/ AL 
Ro AS ey baie Bee Sy cM AN nD th Warren 74-122¢ 2.6 AVAL TE BiG), 1 80.8 16.6 SY 6/1, 6/2 and 10YR 5/6, 
5/8 
SOP ees BOAR ea nase oe Warren 57-89¢ 9 Alte Oh Sy. Il 142075 2.5¥ 6/2'andisweo72 
ee a eer =. Seine hae Henry 53-72 13. YS ee WA tl 21 ON 2-5 06) 2=5iY novel 
BO erty te eee a(n tence Che McLean 49-60 1.8 oH alah fe) 79.0 1726" VOYRSS/1S20n oF 2 


Sampling sites located in areas assumed to have received loess primarily from: 


2 Mississippi River glacial flood plain; 
b Rock River valley area; 

© Green River basin; 

4 |}linois River glacial flood plain; 


© Two or more sampling layers with average data, others are one sampling layer only. 
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Table 5.— Carbonate Content of Calcareous Peorian Loess by Assumed Predominant Source Area 


Mississippi River valley Illinois River valley 


Rock River valley Green River basin 


CaCO; CaCO; Caco; Caco; 
Site no. Rie ye equiv Site no. Gee equiv. Site no. way equiv. Site no. Be equiv. 
; (%) (%) (%) ; (%) 
1 75-90 183.0) 13 58-95 10%) 4 56-73 36) 6) 9 46-66 24.0 
y 95-105 16.0 16 41-85 27.9 26 75-110 DBs, 29 65-138 16.4 
3 96-108 lg 38 7 41-70 ID Oe 29 145-205 26.98 
10 66-100 13.0% 28 53-82 DES OF 29 205-226 15.02 
19 69-80 13.02 3G 49-60 16.8 34 53-72 11.0 
20 60-74 11.52 (9) 60-65 0 
23 73-145 13548 
27 92-120 9.34 
30 59-71 170 
Sy 74-129 16.02 
33 57-89 16.08 
Range 9 .3-17.3 16.8-27.9 25.2-33.8 11.0-26.9 
Average 14.1 Didi 29.5 18.1 


a These data are averages of two or more samples. 
> Sample from unnumbered site in south-central Lee County. 


the above ranges, but with only a very slight change 
in texture; e.g., samples from profile sites 2, 4, 9, 16, 
28, and lower part of No. 29 contain less than 12 
percent clay and are in the silt textural class rather 
than silt loam. 

Although total silt is always high, the relationship 
of coarse silt (0.05-0.02 mm.) to fine silt (0.02-0.002 
mm.) varies not only among samples from different 
sites but also among samples from different depths at 
the same site. In a majority of cases the loess adja- 
cent to the Mississippi valley contains more coarse 
silt than fine silt, whereas the reverse tends to be true 
in the loess along Illinois River valley. Variations are 
too numerous among samples from both areas to draw 
a definite conclusion. The same is true of samples 
from near Rock River valley and those having a prob- 
able source of material in the Green River basin. 

In samples from profile site No. 29, Appendix and 
Table 4, the upper one-third of calcareous loess which 
is primarily yellowish brown, has a ratio of average 
percentages of coarse silt to fine silt of 1.24 to 1; the 
more or less banded middle one-third has a ratio of 
1.41 to 1; whereas the lower one-third, which is all 
mievetoadars gray, has a ratio of 0.91 to 1, This 
would seem to indicate a relationship of the loessial 
material in the upper two-thirds of the section to the 
Mississippi valley and the lower one-third to the Illinois 
valley. On the other hand, the high calcium carbonate 
equivalent (probably primarily magnesium carbonate) 
in 10 of the lower 13 samples of this section would 
indicate a close relationship of this lower part to ma- 
terial along Rock River valley (Table 5). 

In some profiles both coarse clay (0.002-0.0002 mm.) 
and fine clay (<0.0002 mm.) were determined. These 
data are given in the Appendix. As a general average 
the ratio of coarse clay to fine clay in calcareous 
Peorian loess is about 1 to 1. However, in some sam- 
ples coarse clay percentage slightly exceeds fine clay, 


but in others fine clay percentages are greatest. Rela- 
tively high clay contents, such as the 24.6 percent 
(average of two samples) in the calcareous loess under 
Profile 17 (Table 4) are probably caused in part by 
clay movement from overlying horizons into the un- 
leached material. 


Color 


The predominant color of Peorian loess in north- 
western Illinois is yellowish brown (10YR 5/4, 5/6, 
or 5/8), especially in the upper portion. In moderately 
well to imperfectly drained soil areas where the loess 
is thick, the upper part is yellowish brown and the 
lower part is usually grayish (2.5Y 6/1-6/2 or 5Y 
5/1-6/2). Sometimes a banded zone of gray and yel- 
lowish brown occurs between these two layers (see 
Profile 29, Table 4, and Appendix). The yellowish- 
brown upper layer is probably the Richland loess of 
Frye, Glass, and Willman (1962) and the lower gray 
zone is at least partly their Morton loess (Fig. 3). 
These zones correspond approximately to the Taze- 
well and Iowan loesses, respectively, of Leighton and 
Willman (1950). There is evidence that calcareous 
Richland loess, which was deposited in swampy areas 
and remained under poor natural drainage, is grayer 
or more mottled with gray than that in well-drained 
areas. 

Iron “pipestem’”’ concretions are often present in 
some of the grayish loess (Fig. 7). These are thought 
to have formed in large pores or voids such as those 
left by the decay of roots. 


Carbonate Content 


Carbonate content of calcareous loess underlying 
the B horizon was determined for a number of the 
profiles studied. Percentages of carbonates calculated 
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Iron concretions (pipestems) in a gray zone of calcare- 


ous Peorian loess exposed by erosion. (Fig. 7) 


as calcium carbonate equivalent are given in the Ap- 
pendix. Selected data are given in Table 5. Overall 
range in carbonate content is from 1.0 to 33.8 percent. 
Data less than about 8.0 percent are not included in 
this discussion because of possible excessive leach- 
ing loss. 

Calcareous loess predominantly from the Mississippi 
valley source area is lower in carbonates than that 
from the Illinois River valley, the Rock River valley, 
or the Green River basin, although overlap is consid- 
erable among the four areas (Table 5). Average car- 
bonate content is 14.1 percent in Mississippi valley 
loess, 22.1 percent in Illinois valley loess, 29.5 percent 
in that from the Rock River valley, and 18.1 percent in 
that from the Green River basin area. It is not likely 
that any of the soils studied developed in loess derived 
exclusively from a single source. It is probable that 
the loess in the Illinois River valley includes some 
from the Mississippi and Green River basin areas. 
The two sites (No. 4 and 26) indicated as having a 
loess source in the Rock River valley undoubtedly also 
had some influence from the Mississippi valley source 
area, although the high carbonate content in the lower 
part of the loess of these profiles compared with that 
in loess closer to the Mississippi shows the probable 
principal source as the Rock and Pecatonica river 
valleys where contributions to the source sediments 
from Niagaran dolomite could have been considerable. 


Bulk Density 


Only a few bulk density measurements were made 
on calcareous loess samples in the profiles studied. 


[ March, 


Values ranged from 1.41 to 1.58 g./cc., with an aver- 
age of 1.49, 


Organic Carbon and Organic Matter 


Organic carbon content of calcareous loess under- 
lying soils in northwestern Illinois is generally low, 
ranging from 0 to about 0.3 percent (see Appendix). 
The data indicate that this loess material contains no 
more than about 0.5 percent organic matter and most 
of the samples analyzed contained less than 0.3 
percent. 


Permeability 


Loess is generally considered a permeable soil ma- 
terial, yet most laboratory tests indicate it has low 
hydraulic conductivity or low rate of water trans- 
mission. The small amount of data on calcareous loess 
in this study indicate hydraulic conductivity rates rang- 
ing from 0.02 to 0.16 of an inch per hour by the core 
method, except for a value of 0.88 inch per hour in 
one sample. Field observations indicate, however, that 
underdrainage is seldom a problem unless water tables 
are high because outlets are lacking or because of some 
impermeable underlying layer. 


Moisture-Holding Capacity 


From the data available in this study water held by 
calcareous loess is on the order of 30 percent by weight 
at 14-atmosphere tension and about 10 percent at 15- 
atmosphere tension. Calculations of the amount of 
water held between 14- and 15-atmosphere tension 
(that supposedly available to plants) show about 0.30 
inch of water per inch of loess when a bulk density of 
1.50 g./cc. is assumed. 

The available water-holding capacity of loess is 
higher, in general, than that of glacial till and outwash 
materials. This high water-holding capacity is asso- 
ciated with the high silt content of loess (Bartelli and 
Peters, 1959). 


Depth of Leaching 


Considerable variation exists in the depth of leaching 
in the soils studied. The Mollisols or dark-colored soils 
are not as deeply leached of carbonates in general as 
the Alfisols or light-colored soils, and the more poorly 
drained soils in each of these groups of soils are not as 
deeply leached as the better drained soils. Although 
there is overlap in the data, the poorly and imperfectly 
drained Mollisols as a group average 60 inches in depth 
to calcareous loess compared with an average of 76 
inches in the combined moderately well- and well- 
drained Mollisols. The average depth of leaching is 65 
inches in the poorly and imperfectly drained Alfisols 
and 83 inches in the moderately well- and well-drained 
Alfisols. However, included in these average depths 
are sites in which Peorian loess was all leached, as well 
as those maximum sampling depths in noncalcareous 
loess where depth to free carbonates was not noted. 
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Engineering Properties 


Because of rather uniform grain-size distribution 
and other relatively uniform physical properties of the 
parent loess, soils developed in deep loess tend to have 
very similar engineering properties. Calcareous loess 
usually has liquid limits between 25 and 36 and plas- 
ticity indexes between 6 and 20. It is nonplastic or 
very slightly plastic and has high porosity and perme- 
ability. It tends to lose its bearing strength when wet, 
and compaction may be difficult unless moisture is 
closely controlled. It has a high shrinkage factor and 
medium to very high susceptibility to frost action. 


Mineralogy 


Most of the information on the mineral composition 
of the loess in northwestern Illinois is summarized in 
the literature review under Peorian Loess, page 3. 

The works of Frye, Glass, and Willman (1962), 
Jones and Beavers (1964a), and Frye, Glass, and 
Willman (1968) in studies along the Mississippi and 
Illinois rivers have shown that there are several strata 
of Peorian loess. Soils mantling the modern landscape 
may be developed in several of these strata, especially 
where the uppermost deposit is thin. The clay fraction 
of loess, derived at least in part from parent rock 
sources west of the Mississippi River in the high plains 
geographic region, is composed primarily of montmoril- 
lonite, whereas the clay in loess derived from local rock 
sources in Illinois and to the north in Wisconsin and 
Michigan has a high component of illite with chlorite 
and kaolinite. East from the Illinois River a consider- 
able change occurs in clay mineralogy associated with 
the diversion of the ancient Mississippi River to its 
present course some 20,000 years ago. After this epoch, 
loess deposited along the Illinois River valley had a 
definite illite and chlorite clay composition. Loess de- 
posited in the area between the Illinois and Mississippi 
rivers is dominated by montmorillonite derived from 
floodplains along the Mississippi. A small contribution 
of the montmorillonite occurring in sediments of *the 
Mississippi River is found in the loess east of the 
Illinois, having been transported the long distance be- 
cause of the inherent fine grain size (generally < 0.2y 
in diameter) of montmorillonite. 

The mineralogy of the silt and sand fractions of loess 
has not been studied in as much detail as has clay 
mineralogy. Frye, Glass, and Willman (1962) studied 
the sand fraction (0.062-0.250 mm.) of Peorian loess. 
Their data on the sand fraction are outstanding for 
their uniformity between drainage systems. Among 
the heavy minerals (> 2.89 sp. gr.) the igneous min- 
erals hornblende and epidote are conspicuously abun- 
dant and potassium-bearing feldspar is on the order of 
twice as abundant as plagioclase. Their X-ray dif- 
fraction intensities for calcite and dolomite suggest that 
dolomite is the dominant carbonate mineral. 

In a study of the silt fraction of loess, Johnson 
(1961) found relatively good uniformity of ZrOn, 
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TiO., CaO, K.O, Fe,O;, and MnO contents in coarse 
(20-502) and fine (2-20) silt fractions between 
Mississippi and Illinois river source areas (see also 


page 4). 


Richland Versus Morton Loess 


The contact or break between Richland (Tazewell) 
and Morton (Towan) in thick sections of Peorian 
loess lying beyond Wisconsinan till or outwash has not 
been established. At this date it is not recognized in 
the field. It will occur at different depths among vari- 
ous loess sections and perhaps at different points in 
sections from one area compared with other areas. 
This latter could be caused by variable direction and 
velocity of wind during deposition, two or more loess 
source areas, distance from the various sources, and 
variable lodging and retention of the loessial material. 

A measured thickness of five feet of Morton loess 
beneath Shelbyville till near the east Tazewell County 
line (Danvers section, Glass et al., 1964) compared 
with nearby measurements of nine feet of Richland 
loess on top of Shelbyville till in central Tazewell 
County indicates an approximate ratio of 1.0 foot of 
Morton to 1.8 feet of Richland in this part of the study 
area. Other measurements in Peoria County, in which 
9 to 10 feet of Richland loess on top of Shelbyville 
drift are compared with 15 to 16 feet of total Peorian 
loess in the nearby Illinoian drift plain gives a ratio of 
about 1 to 1.6. In addition, measurements in Stark 
County where thickness of Richland loess on Wood- 
fordian till (Shelbyville or Bloomington) may also be 
compared with nearby total Peorian loess on Farmdale 
loess, which in turn is on a Sangamon paleosol in 
Illinoian till, give a ratio of about 1 to 1.5. Whether 
any of these ratios will apply to Peorian loess deposits 
along the Mississippi River or other loess source areas 
is questionable. 

The presence of two or more grayish zones within 
the Peorian loess was noted in many deep observa- 
tions on the Illinoian drift plain lying south of Green 
River basin. One grayish layer was noted in the deep- 
est sections of loess on top of Woodfordian till in 
eastern Stark, western Marshall, and central Bureau 
counties. The calcareous loess in these observations 
rested directly on pinkish calcareous till. This till is 
Shelbyville or later according to reports of the Illinois 
State Geological Survey. Thus the upper yellowish- 
brown loess and most or all of the uppermost grayish 
zone (Profile No. 29, Appendix) should be Richland 
loess and the contact with Morton should be at or below 
the base of this upper grayish layer, perhaps within 
the banded zone of Profile 29. 

Actual contact between Richland and Morton loesses 
may be gradual and may never be recognized. It may 
be important in study of soils where total Peorian 
loess is thin and soil profile development includes both 
parts. It is of little known importance in this study of 
deep loess soils in northwestern Illinois as field obser- 
vations indicate that the soil sola do not extend through 
the Richland and into probable Morton loess. 
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Soil Association Areas of Northwestern Illinois 


The colored map (attached inside the back cover of 
this bulletin) indicates the location and approximate 
extent of the various important associations of soils 
found in the area studied. Soils formed in loess five 
or more feet thick occupy somewhat more than one- 
half of the area. Descriptions and results of detailed 
laboratory analyses of the more important of these 
deep-loess soils are presented in this bulletin. Soils 
formed in or influenced by water-deposited sediments, 
glacial till, limestone, sandstone, or shale bedrock and 
rock residuum are also present, but were not studied. 

Areas of the individual soil associations of approxi- 
mately one square mile or larger are shown on the 
map. Separations of the various areas were based on 
soil profile characteristics along with characteristics of 
the parent material or other substratum material to a 
depth of five or six feet. In areas of extreme detail, 
such as in parts of Stephenson, Winnebago, and Ogle 
counties, many soils are of necessity included in some 
associations that have characteristics relating them to 
other associations. 

Each association is shown on the map by a distinctive 
symbol formed by the combination of a number with 
a letter (e.g., 1A, 1B,-2A,) 2B, and so on). Numbers 
are used to indicate separations based on soil profile 
differences other than surface color. Letters are used 
to designate differences in surface color only, 1e., A 
for dark-colored (prairie) and B for light-colored 
(forest) soil surfaces. 

Each color on the map is distinct for each symbol 
number (1, 2, 3, and so on), except that plain colors 
distinguish the A or dark-colored soil areas and a fine 
black stippled background shows in the B or light- 
colored soil areas. 


Description of Soil Associations 


The following brief discussions of the soils are pre- 
sented in the same order as given in the map legend. 


A brief outline of some of the important soil features 
and a table with the names of the important related 
soils occurring in each association area are included. 
In general, no mention is made of those soils that are 
not considered part of the association. Small and often 
local areas of unrelated soils occur in many of the as- 
sociation areas. All of these soils are listed in the 
associations to which their characteristics relate them. 

Transition (prairie-forest) soil intergrades with 
moderately dark-colored A horizons and certain thin- 
solum soils with dark to light A and little or no B are 
shown in the tables as A or B (e.g., LA or 1B, 2A 
2B, and so on). The intergrade soils usually occur in 
the field as border areas between dark-colored and 
light-colored soils. The thin-solum soils are found pri- 
marily on steep slopes where the A and B horizons 
may have been partially or completely removed by 
erosion. Some of these areas or parts of areas are in- 
cluded with A on the colored soil association map, 
whereas others are included with B. No profile sam- 
ples of either the prairie-forest intergrades or thin- 
solum soils were included in this study. 

Certain symbols and a number of abbreviations are 
used in the tables. These are as follows: 


+ = indicates that ms. = medium sand 
series name is noncalc. = noncalcareous 
tentative in Ih- out. = glacial outwash 
nois at this date resid. = rock residuum 

> = greater than sed. = sediment or 
< = less than sediments 
al. = alluvial sic. = silty clay 

calc. = calcareous sicl. = silty clay loam 
fs. = fine sand sil. = silt loam 
in. = inch or inches sl. = sandy loam 


lg. = loamy gravel strat. = stratified 
mod. = moderate or 


moderately 


(Soil association descriptions begin on page 21.) 
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Port Byron, Seaton, and associated soils (areas 
1A and 1B, light yellow color on map). Soils with 
weak or indistinct horizonation developed in thick 
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Peorian loess with silt loam (<27% clay) B horizons 
or without B horizons and found on or near Mississippi 
River bluffs. 


fk eclantandiCihercon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
1A Dark A, no B, cale. av depths Tallula 
between 15 and 4O in. 
1A Dark A, weak B, calc. below a Port Byron Joy Biggsville 
depth of 40 in. 
1A or Dack or Michi Ay y nom B,. callie. Hamburg 
as) Ene. SIRS) Ghhalae Aolkeyonetal 
1A or Mod. dark A, weak to mod. B, Mt. Carroll Fall Edgington 
1B calc. below 40 in. depth 
1B NomAgore Brnorizom.. Calica GO Bold 
surtace 
1B Light-colored A, no B, calc. Timula 
at depths between 15 and 40 
EAs 
1B imehtt—collored lA) no Ba caler Hopper 
below a depth of 40 in. 
a3! Light-colored A, weak B, calc. Seaton Decorra 
below a depth of 40 in. 
Note: Chute, a soil derived from calcareous fine sand, is present in some parts of these associ- 


ation areas. 


Muscatine, Fayette, and associated soils (areas 2A 
and 2B, light blue color on map). Moderately devel- 
oped deep loess soils with silty clay loam B horizons 
(27 to 35% clay) and moderate permeability, found 


Also some paha are present with fine sand cores consisting of No. 11 Area soils. 


adjacent to No. 1 areas, but also extending eastward to 
Rock River north of Green River basin and to Illinois 
River valley along the southern and eastern borders of 
Green River basin. 


pe eelortoneC horizon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
eA Dark A, weak to mod. B, cale. Harpster 
au suriace 
2A Dark A weak wo mod. By calic. Elkhart Hartsburg 
at depths between 15 and 40 
shialg 
eA Dyewele IN, toils Uy @Elli@a isieuloyy Tama Muscatine Sable 
4O in. depth 
2A or Mod. dark A, mod. to mod. Downs Auverberry, Denny 
2B strong B, calc. below 40 in. 
depth 
2B Light-colored A, mod. B. Sylvan 
ecale. at depths between 20 
and 40 in. 
2B Light-colored A, mod. B. Fayette Rozetta Stronghur st Traer 


cale. below 40 in. depth 
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Ipava, Clinton, and associated soils (areas 3A and 
3B, light brown color on map). Moderately to strongly 
developed deep loess soils with heavy silty clay loam to 
light silty clay B horizons (35 to 42% clay) and mod- 
erate to moderately slow permeability, found to the 
east and south of the No. 2 areas along the Mississippi 
valley and Green River basin, and along the Illinois 
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River valley. The lines separating the soils of the No. 2 
and No. 3 areas are the least satisfactory of all lines on 
the map. Not only are some of the same soils found in 
both areas (e.g., Tama and Sable) but the whole gen- 
eral soil relationship may be changed with further de- 
tailed field and laboratory study. 


erie clamtand’ Chetan Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
3A Dark A, mod. to mod. strong Tama Ipava Sable 
B, calc. below 40 in. depth 
3A or Mod. dark A, mod. strong B. Sicily Clarksdale Denny 
3B cale. below 40 in. depth 
3B Light-colored A, mod. to Clary Clinton Keomah Rushville 


MOG.) SirongeB. Ca Lc. Delew 
hO in. depth 


Dodgeville, Dubuque, and associated soils (areas 
4A and 4B, orange color on map). Moderately devel- 
oped soils formed in thin loess and residuum from 
limestone or dolomite or thin loess and thin till on 
limestone or dolomite residuum or bedrock with silty 
clay loam to clay loam upper B and clay lower B hori- 


zons, and found primarily in the five northern coun- 
ties on rolling to steep slopes where limestone or dolo- 
mite bedrock is at shallow depths. Minor areas of 
shale and very minor areas of sandstone soils are in- 
cluded in this association in a few counties. 


pa oe Solunvand Godan Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
LA Dark’ A, mod. B in loess and Dodgeville 
resid. on limestone at depths 
between 20 and 40 in. 
LA Dark A, mod. B in loess and Ashdale 
resid. on limestone at depths 
between 40 and 60 in. 
HA Dark A. mod. B in loess and Hitt 
till on limestone or resid. 
at depths between 40 and 60 
eae 
LA or Dark A, weak B, bedrock at Sogn 
LB less than 15 in. depth 
LA or Mod. dark A, mod. B in loess Nasset 
LB and resid. on limestone at 
depths between 40 and 60 in. 
LA or Mod. dark A, mod. B in loess Oneco 
LB and till on limestone or 
resid. at depths between 40 
and 60 in. 
LB Light-colored A, mod. B in Dubuque 


loess and resid. on limestone 
at depths between 20 and 0 
Tag 
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aia. SolumbondC horizon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
LB Light-colored A, mod. B in Palsgrove 
loess and resid. on limestone 
at depths between 40 and 60 
alah 
LB Light-colored A, mod. B in Woodbine 


loess and till on limestone 
or resid. at depths between 
4O and 60 in. 


Dubuque-Derinda complex (areas 4B-5B, alter- 
nating bands of orange and yellow colors on map). 
Moderately developed soils formed in thin loess and 
residuum from limestone or shale or both, with silty 
clay loam upper B and clay lower B horizons. This 
complex of soils shown on the map only in Jo Daviess 
County is also found in small areas in Carroll and 
Stephenson counties where Maquoketa shale lies be- 
neath remnants of Niagaran dolomite and on top of 
‘Galena limestone and dolomite. Bedrock and residuum 
of both shale and limestone or dolomite are at shallow 
depths or are exposed on many of the steeper slopes in 
spots or areas too small to show separately on the ac- 
companying map. For names of the soils found in 


these areas, see table of soils in association Areas 4 
above and association Areas 5 following. 


Schapville, Derinda, and associated soils (areas 
5A and 5B, medium yellow color on map). Moderately 
developed soils formed in thin loess and residuum 
from calcareous shale, with silty clay loam moderately 
permeable upper B, and clay very slowly permeable 
lower B horizons, and found primarily in Jo Daviess, 
Stephenson, and Carroll counties but with minor areas 
elsewhere, many of which were too small to outline on 
the map. Much of the 5A area in western Bureau 
County has been strip mined and so has part of the 
area in northern Peoria County. 


Associ- Cet 6 
eae Salomtand C hodeer Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
By DEW I, OGG IBy Slalewlo Tong = Selassie Shullsburg Calamine 
resid. at depths between 15 
ial “S\O) abaly, 
5A Denes IN\5 witeelG 1s}, Siete: feng Kelltner Loran 
resid. at depths between 30 
shael, S10) Tain 
SYN wong Derek oe dhivsiae M5 ile 13, Slagle Shale rockland 
5B Gio WAS EGS) Abalo Clejenslals 
5A or Mod. dark A, mod. B, shale Gratiott 
38) or resid. at depths between 
5) elavel SiO) alialc 
5A or Mod. dark A, mod. B, shale Massbach Ridott 
Die or resid. at depths between 
BOeands 50 iia. 
5B Light-colored A, mod. B, Derinda 
shale or resid. at depths 
between 15 and 30 in. 
5B Light-colored A, mod. B, Eleroy 


shale or resid. at depths 
between 30 and 50 in. 
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Durand,' Pecatonica, and associated soils (areas 
6A and 6B, yellowish orange color on map). Moder- 
ately developed soils formed in thin loess and glacial 


*Durand has been correlated in Illinois subsequent to the 
printing of the legend on the Soil Association Map. 
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till of sandy loam or loam texture (where unleached), 
with silty clay loam upper B and sandy clay loam, clay 
loam, or gritty silty clay loam: lower B horizons, mod- 
erately permeable, and found primarily in Ogle, Ste- 
phenson, and Winnebago counties. 


Associ- apa 4 
ap Solamtend Chorzon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
6A Dark A, mod. B, till ‘at <15 in. Griswold 
clejonuin,, CeO, Sil5 ehe cleyorplas 
between 20 and 42 in. 
6A Dark A, mod. B, till at <15 in. Winnebago 
depth, Cale. sl. below 42 in. 
depth 
6A Dark Aj moc, Bertill st <15 LaRose 
Im. Cale. loam acu depths 
between 18 and 24 in. 
6A eras INn wleths ds eallll ag << 1l5 Pari Corwin Oderl 
in., cale. loam at depths 
between 24 and 42 in. 
6A Dark Ajamod. By till st <15 in. Side. Dana Raub 
depth calc. loam below 42 in. 
6A Dark A, mod. B, till at depths Ringwood 
between 15 and 30 in. calc. 
sl. at <#5-in. 
6A Dark A, mod. B, tall at depths Durand 
(Nengiieteia 15) enol 25) Wao, elles 
sl. below 45 in. 
6A Dark A, mod. BB, tall at depths Ogle 
between 25 and 60 in., calc. 
sl. bellow 22 in. 
6A Dark) A, mod’) Bieta) a6 depths Catlin Flanagan Drummer 
between 30 and 60 in. calc. 
loam below 42 in. 
6A or Mod. dark Aj mods. B, till at Argyle Beaver 
6B depths between 15 and 25 in., 
cale. sl. below 45 in. 
6A or Mod. dark 43 modm 1B, tilleat ———- Myrtle 
6B depths between 25 and 60 in., 
eale. el -sbelow i 5ein, 
6A or Mod. dark A, mod: BL tillyat Atlantat Sunbury 
6B depths between 30 and 60 in. 
on cale. loam 
6B Light-colored A, weak to no Hennepin 
By tillet <1 5 1in. ceptn, 
Cale esl. or joan <le.in. 
6B Light-colored A, mod. B, till Lapeer 


ene <sIksy alias “Glejentia, Cee, Sib, 
between depths of 15 and 42 
aval 
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Associ- ete ; 
ation Solumrand Chontan Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
6B Light-colored A, mod. B, till Westville 
cus <iSy ating clajoway @eulos ibs 
below 42 in. depth 
6B Light-colored A, mod. B, till Miami Celinat Crosbyt 
enn c< 15) atiaig Clejodag @edkeo dlopenu 
between depths of 24 and 42 
isaie 
6B Light-colored A, mod. B, till Russell Xenia Fincastle 
ene Sil 5) shag Glejonclal @eMkes alten 
below 42 in. 
6B Light-colored A, mod. B, till. McHenry 
at depths between 15 and 30 
ime calc. sl. ab <45ein. 
6B Eigeht-colored A, mod. B, till Pecatonica 
at depths between 15 and 25 
in., Gate. sl. below: 45 in. 
6B light-colored .A, mod. B. till Flagg 
at depths between 25 and 60 
in., Cale. 81. ‘below 45> in: 
6B Light-colored A, mod. B, till Birkbeck Sabina Ward 
at depths between 30 and 60 


in. cale. loam below 42 in. 

Saybrook, Dodge,’ and associated soils (areas 7A 
and 7B, pink color on map). Moderately developed 
soils formed in till of loam to silt loam texture (where 
unleached) or in thin loess and till, primarily with 
silty clay loam upper B and clay loam or gritty to 


* Dodge has been correlated in Illinois subsequent to the print- 
ing of the legend on the Soil Association Map. 


pebbly silty clay loam lower B horizons, moderately 
permeable, and found in north-central Woodford, 
northwestern La Salle, central and eastern Lee, and 
southeastern Ogle counties. Other small areas are 
shown on the map in Bureau, Marshall, and McLean 
counties but additional small local areas not shown on 
the map occur elsewhere. 


ses SatintendC horizon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
7A Waele IN ciiloycl Hl ali eye <5) LaRose 
in., calc. loam at depths 
between 18 and 24 in. 
7A Dark A, mod. B, till at<15 Parr Corwin Odin 
in. calc., loam between 24 
ahd 42 in. depths 
7A Dysyalic IN. “ulevele ei walk eye Saybrook Lisbon Drummer 
depths between 15 and 36 in. 
calc. loam between 24 and 42 
depths 
7A or Mod. Gark A, mod. B; till at Montmorenci Otterbein 
7B <il'5) akaligg Cedles dhe sailll oye 
<42 in. depth 
7A or Weysls lewae YN siloyolo 18}, wally ehe Herbert 
7B depths between 15 and 36 in., 


calc. loam between 24 and 42 
aly ae 
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Associ- rpirtaene . 
Stor Salunvand Ghonren Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
7B Light-colored A, weak to no Hennepin 
Ws, Aad ENG IM) ial, ee, 
loam at <18 in. depth 
if Light-colored A, mod. B, till Strawn 
By Sh) Wa, GLC, Ihe she 
depths between 18 and 24 in. 
qs light-colored A, mod. B, till Miami Celinat Crosbyt 
Bis SSIS) aay Cello, Jhogin Bie 
depths between 24 and 42 in. 
7B Light-colored A, mod. B, till Russell Xenia Fincastle 
au <5 in. calle. Loam bellow 
42 in. depth 
7B Light-colored A, mod. B, till Dodge 


at depths between 15 and 36 
in., calc. loam between 24 
and 42 in. 


Saybrook-Dickinson complex (area 7A-14A, alter- 
nating bands of pink and lavender colors on map). 
The area of this complex of soils is in north-central 
Bureau and southwestern Lee counties. The largest 
part of the area consists of dark-colored, moderately 
developed, till-derived soils as described above for 
Association 7 areas. These are interspersed with sandy 
soils of varying thickness and development. Pockets of 
sand occur at the surface or at various depths in the 
till and mixed with the till to such an extent that a 
well-defined separation between the two groups of soils 
could not be shown on the accompanying map. For 
names of soils involved see table of soils in Association 
Areas 7 above and Association Areas 14 on page 30. 


Varna, Morley, and associated soils (areas 8A and 
8B, light yellowish green color on map). Moderately 
developed soils formed in thin loess (or possibly no 
loess) and till of silty clay loam texture (where un- 
leached), with silty clay loam to silty clay B horizons, 
moderately to slowly permeable, and found primarily 
in La Salle, eastern Marshall, and northeastern Wood- 
ford counties. Other areas occur in Stephenson, Lee, 
Ogle, McLean, and Putnam counties, some too small to 
show on the map. 


Associ- cole : 

Sn Solumvand C hoveon Oxidation or natural drainage class 

areas characteristics Well Mod. well Imperfect Poor 

8A Dark -A, mod. B, till sat <30 Varna Elliott Ashkum 
in., Calc. sick. at depths 
between 20 and 42 in. 

8A Dark A, mod. B, till at depths Catlin Flanagan Drummer 
between 30 and 60 in., calc. 
Sicl. bellow 42 ain. 

8A or Mod. dark A,” mod. B, till at Markham Beecher 

8B <30 in’, depth, cale.sucl. 
at <42- in. 

8A or Mod. dark A, mod. B, till at Atlantat Sunbury 

8B depths between 30 and 60 in., 
Cale. sicl. below 42rin, 

8B Light-colored A, weak to no B, Chatsworth 


Cole. Siel. “tal ain <i Sean. 
depth 
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Pa 


te Sclonvand Cherron Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
8B Light-colored A, mod. B, till Morley Blount 
Ne KSS\0) Mido, Cet  Saleil, Ene 
depths between 15 and 42 in. 
8B Light-colored A, mod. B, till Birkbeck Sabina Ward 


at depths between 30 and 60 
ins, Calc. sich. below? in. 


Rutland’ and associated soils (areas 9A, reddish- 
brown color on map). Moderately developed soils 


*Rutland has been correlated in Illinois subsequent to the 
printing of the legend on the Soil Association Map. 


formed in thin loess and till of silty clay texture 
(where unleached) with silty clay loam to silty clay B 
horizons, slowly permeable, and found in southern 
La Salle, eastern Marshall, and northeastern Wood- 
ford counties. 


eae. Sait cand’ Chodzon Oxidation or natural drainage class 

areas characteristics Well Mod. well Imperfect Poor 

9A Dawa (Ng aiocle 15 wall, eho <3i0 Swygert Bryce 
hie eCOlG. Sic. cau <42 in. 
depth 

9A Digs JNy uilelclS 135 (Cele, Sales Wenona Rutland Streator 


till at depths between 30-60 
in. 


Proctor, Camden, and associated soils (areas 10A 
and 10B, light green color on map). Moderately de- 
veloped soils in thin loess (or possibly no loess) and 
medium to fine-textured water-deposited sediments, 
with silty clay loam to clay loam or silty clay to clay B 
horizons, moderately to slowly permeable, and found 


widely distributed in northwestern Illinois but primar- 
ily in Green River basin in Bureau, Henry, Lee, and 
Whiteside counties, and on terraces along some parts 
of Rock, Ilinois, and Mississippi rivers and most of 
the smaller streams. 


Beate Salsivtdnd Cihotiron Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
10A Detcls WN, Tiles 135 calm ObkeG Ele Proetor Brenton 
<40 in. calc. at depths below 
40 in. 
10A Dark A, mod. B, loess between Plano Elburn Drummer 
LO and GO in. thick on gritty 
CWNks Cre iby “est 
10A DariceA mod. Baevoessnor sallcy: Denrock 
Git. Ser in. thickson ‘sie. te 
Glave strau. wakebed sede 
1OA or Neri, Glens Jo, aiteilo 18s, eeealmeny Harvard Millbrook Thorp 
1OB Cub. abos40 ina cale.. at 
depths below 40 in. 
1OA or Nod cdack sAnemodin alOess Batavia Virgil Knight 
10B between 40 and 60 in. thick 


on srittyout. or'sl. tilt 
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Associ- Aree A : 
ean Sslumand Choriren Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
10A or Mod. dark A, mod By loess or Niota 
10B silty out. <e4 dn. thick-on 
sie. to clay lakebed sed. 
10B Light-colored A, mod. B, Camden Starks Sexton 
eritty Oubs at.<40lan.. 
calc. at depths below 40 in. 
10B Light-colored A, mod. B, loess st. Charles Kendall 
between 40 and 60 in. thick on 
eritty out. Ori sl.) Gil 
LOB Light-colored A, mod. B, loess Coli Hurst Zwingle 


or silty out. <e4 in thick on 
Sale, “we @lleyy dlalselyecl sels 


Ideal,t Wysox,” and associated soils (areas 11A, 
and 11B, brown color on map). Weakly developed 
soils formed in thin loess and fine sand, with silt loam 


‘Tdeal soils are now correlated as Port Byron, sandy sub- 
stratum soils. 

* Wysox soils are now correlated as Tell soils. 

Note: Chute, a soil derived from calcareous fine sand, is 
present in some parts of these association areas. Also some 
paha are present with fine sand cores that consist of one or 
more of these soils. 


upper B and fine sandy loam to loamy fine sand lower 
B horizons, moderately rapid to rapid permeability, 
and found primarily along the Mississippi valley on 
upland or high terrace areas where wind- and water- 
deposited sand is covered with 1 to 5 feet of coarse 
silty textured loess. The 11A area in north-central 
Whiteside and southwestern Carroll counties consists 
mostly of thin loess on sand but also includes some thin 
loess on till, part of which is calcareous. 


Poor 


mal Solum and C horizon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect 
1A Dark A, weak B, fs. at depths Waukegan 

between 12 and 36 in. 
11A Dark A, weak B, fs. at depths Ideal 

between 36 and 60 in. 
LEB Light-colored A, weak B, fs. Wysox 

at depths between 12 and 36 

algal 
11B Light-colored A, weak B, fs. Seaton, sandy substratum 


at depths between 36 and 60 
an. 
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Pilot,' Thebes, and associated soils (areas 12A 
and 12B, brownish-red color on map). Moderately 
developed soils in thin loess and fine to medium sand, 
with silty clay loam upper B and sandy loam to fine 
sandy loam or loamy sand to loamy fine sand lower B 
horizons, moderate to moderately rapid permeability, 


* Pilot soils are now correlated as Pillot soils. 
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found primarily in the southern part of Green River 
basin in Henry County, along the south side of Ed- 
wards River valley in Henry and Mercer counties, and 
in southern Tazewell County. The two westerly 12A 
areas in Green River basin in Henry County consist 
partly of dark soils with silt loam upper B horizons 
and are related to soils in 11A areas. 


Associ- Rain : 
ution RhlurrandChoncen Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
: ah 
12A Dark A, mod. B, in dloess on LL 2 2 
fs. to ms. at depths between 
20 and 40 in. 
12A iDeale IN, “eoyels 1B, alia IkorSeis) opal Zz 2 @ z 
fs. to ms. at depths between 
HO-and 60 in. 
12A or Mod. dark A, mod. to strong Orio 
12B Bis sual DOOSS Ola Wiig TO MIG hw 
depths between 24 and 45 in. 
ZN Toe Mod. dark A, mod. to strong 2 Thorp 
I28) Bl, Gia) IhOSSS Oa 16 WO) Wiis Bie 
depths between 45 and 60 in. 
12B Light-colored A, mod. B, in Thebes Tamms 


NGS SNOnwice terms. au Gepchis 
between 20 and 40 in. 


2B Light-colored A, mod. B, in 2 
loess on fs. to ms. at depths 
between 40 and 60 in. 


1 Pi OG uCOllcn areenonecorrelated as Pillot souls: 


2 These soils are being mapped, but are as yet unnamed. 


Warsaw, Fox, and associated soils (areas 13A and 
13B, red color on map). Weakly to moderately devel- 
oped soils in thin loess or medium-textured drift on cal- 
careous gravel or loamy gravel, or both, with silty clay 
loam to clay loam upper B and clay loam to gravelly 
clay loam or gravelly loam lower B horizons, moderate 
to rapid permeability, and found on eskers or gravelly 


terraces in Stephenson, Winnebago, Ogle, and Bureau 
counties, and along the Illinois River valley. A few 
small areas not shown on the map occur in other places. 
The 13A area in northwestern Stephenson County has 
light-colored surface soils and should be labelled 13B. 
Parts of a few other 13A areas have light to moderately 
dark surface horizons. 


San Selemmand Ghorizen Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
13A Dark A, weak B, cale. le. at Lorenzo 
depths between 10 and 24 in. 
13A Eras No SMleGls 135 eles ies hie War saw Kane Will 
depths between 24 and 42 in. 
13A Dark A, mod. °B,/le. at <40 Volinia 
in., cale. at depths below 
ho in. 
13A DarkeA, mod.0B, calles le. at Weat 


depths between 42 and 60 in. 
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Associ- 5 : . 
i 4 Oxidation or natural drainage class 

ation Solum and C horizon 9g 

areas characteristics Well Mod. well Imperfect Poor 


13A or Dark to light-colored A, weak Rodman 


13B tO NOB, c¢ale. eravyel@at <10 
in. depth 
13B Light-colored A, weak B, cale. Casco 
lg. at depths between 10 and 
eur. 
13B Light-colored A, mod. B, Fox Homer 


calc. lg. at depths between 
24 and 42 in. 


ilgis} Light-colored A, mod. B, ig. Ellison 
at <40 inm., calle. below. 40 
in. depth 
Dickinson, Lamont, and associated soils (areas found primarily as terrace areas along the Mississippi, 
14A and 14B, lavender color on map). Weakly to Mlinois, and Rock rivers, and as ridges and dunes 
moderately developed soils in fine to medium sand, throughout the Green River basin. A few small areas 


with loamy sand or loamy fine sand to sandy loam or of outcropping St. Peters sandstone along the Rock 
sandy clay loam B horizons, rapid permeability, and River in central Ogle County were included. 


atte SolumvandiGhensen Oxidation or natural drainage class 

areas characteristics Well Mod. well Imperfect Poor 

aN Dark A, Ro. Bite CO-ink depth, Sparta Watseka Maumee 
mS. Or fe. to GO in. 

4A Dark A, weak B at depths Ade 
between 40 and 60 in. on ms. 
Owe IS 

4A Dark A, weak B at <hO in. Dickinson Hoopeston Gillon: 
depth on ms. or fsa. to 60 in. 

14A Dark A, mod. B at <0 in. Onarga Ridgeville Pittwood 
depth on-ms. jor ss tes60 ain. 

14A or Mod. dark A, no B to 60 in. Oquawka 

14B depth, ms. er fe tovG0.in, 

144 or Mod. dark A, weak B at depths Levan 

14B between 40 and 60 in. on ms. 
O! WS¢ 

14A or Mod. dark A, weak B at <0 Billett 

14B in. depth on ms. or fs. to 
60 ine 

14A or Mod. dark A, mod. B at <ho Epwortht Milroy 

14B in. depth on ms. or fs. to 
60 in. 

14B Light-colored A, no B to 60 Plainfield Moroccot Kilbourne 


in. depth, mis.\or fs. to°60 
ile 
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none Ssldm and Cheriron Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
14B Light-colored A, weak B at Bloomfield 
depths between 40 and 60 in., 
On) ms. sorars.  ctoeo0sin. 
14B Light-colored A, weak B at Lamont 
<hO in. depth on ms. or fs. 
to 60: in’. 
14B Light-colored A, mod. B. at Alvin Roby Ruark 
<0 in. depth on ms. or fs. 


tor 60 in. 


Dark, moderately dark, and light-colored bottom- 
land, bluffwash, and stream terrace soils (areas No. 
15A, green color on map). The soils included in these 
areas vary in surface color from dark to light, in sur- 
face and subsoil texture from sand or fine sand to 
silty clay or clay, and in profile development from none 
to moderate. No satisfactory separations could be 
shown on the map because the soils are mostly too 
‘intermixed, the individual areas too small, and the 


patterns too complex, for the scale used. Many of the 
soils listed under Association areas 10 and possibly 
also some listed under 11, 12, 13, and 14, occur in 
Association 15A areas. These are not relisted here. 
Only those undeveloped to weakly developed soils 
formed in alluvial (overflow bottomland) or bluffwash 
sediments are given. The few moderately dark and 
light-colored soils included with 15A on the map are 
listed in the following table as 15A or 15B and as 15B. 


Associ- ee : 

Ae eolondtad C horeen Oxidation or natural drainage class 

areas characteristics Well Mod. well Imperfect Poor 

15A Darke. Cale euocm ands sills adi. DuPage Millington ———— 
sed. to 40+ in. depth 

15A Denes My Wethe, SulGihoyeilks tsetse =e) Calico 
40+ in. depth 

eA Dark A. noncales Joan and sil. Huntsville Lawson Otter 
al. sed. to 40+ in. depth 

115A DackwAy enoncale sill. co Radford 
depths between 18 and 40 in. 
on dark sicl. 

15A Dark A, noncale. sil. bluffwash Worthen Littleton 
sed. to 40+ in. depth 

15A Daywk IN, icmenlke, Si@il, gale Sawmill 
sed. to 40+ in. depth 

15A Dark A, noncalc. Sic. to clay Wabash 
al. sed. to 40+ in. depth 

A Or Nol olemels I, feveibhnemedl wwe elke. Landes 

15B Suto fel .“2y-360in: thick ¥on 
sand 

DANO Mod. dark A, calc. loam and Dorchester 

15B sil. al. sed. to 40+ in. depth 

15A or Mod. dark to dark A, noncalc. Allison ive Beaucoup 

15B gicl. al. sed: to 40+ in. 


depth 
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Associ- Airc 6 
Son Solum and Ghonzon Oxidation or natural drainage class 
areas characteristics Well Mod. well Imperfect Poor 
15B Light-colored A, calc. sil. Jules 
al. sed. to 40+ in. depth 
We Light-colored A, noncalc. Salil - Haymond Wakeland Birds 
al. sed. to 40+ in. depth 
iis) Light-colored A, noncalc. sil. Arenzville 
al. sed. to depths between 18 


and 40 in., on dark sicl. 


Characteristics of Mollisols Studied 


Mollisols are essentially mineral soils that have sur- 
face horizons 10 or more inches thick with Munsell 
color values darker than 3.5 when moist, and organic 
carbon contents of 0.58 percent or more. In addition, 
the surface horizon or mollic epipedon must have 
sufficiently strong structure so that it is not both mas- 
sive and hard when dry and has a base saturation of 
more than 50 percent by the ammonium acetate method, 
with calcium as the dominant cation. Below the mollic 
epipedon, a mollisol may have an argillic horizon 
which essentially must have 1.2 times more < 2 micron 
clay than the A horizon and have more than 50 percent 
base saturation. If the clay content of the horizon be- 
low the mollic epipedon is less than 1.2 times that of the 
A horizon, but shows some evidence of alteration, then 
the horizon is said to be a cambic horizon. Sable, 
Hartsburg, and Joy have cambic horizons. Sable and 
Hartsburg are Haplaquolls, and Joy is a Hapludoll. 
The Tama, Muscatine, and Ipava series have argillic 
horizons and are Argiudolls. More information on 
classification of Mollisols may be found on page 59, 
and in the present soil classification system, “Soil 
Classification, A Comprehensive System, 7th Approxi- 
mation,” Soil Survey Staff, USDA (1960). 

Previous to the present soil classification system, 
poorly drained Mollisols were classified as Wiesenboden 
or Humic Gley soils, and somewhat poorly, moderately 
well-, and well-drained Mollisols were classed as 
Prairie, Brunigra, or Brunizem soils, USDA, Year- 
book of Agriculture (1938), Thorp and Smith (1949), 
Smith, Allaway, and Riecken (1950), Simonson, 
Riecken, and Smith (1952). 


Occurrence 


The region of occurrence of the Mollisols in north- 
western Illinois is shown in Fig. 8, in area A. It is also 
indicated on the soil association map of northwestern 
Illinois (attached inside back cover) by the letter A 
following the soil association number; for example, 
1A, 2A, and 3A. Generally, soil series in areas 1A, 2A, 


and 3A have developed in loess more than five feet 
thick. These three soil associations cover approximately 
35 percent (4,377 square miles) of the study area. 

Soils varying in degree of natural drainage or state 
of oxidation (as expressed by colors in the soil pro- 
file) occur in each of the three soil associations men- 
tioned above. Table 1, page 2, indicates these relation- 
ships for the Mollisols studied. In general, moderately 
well- to well-drained Tama soils have browner colors 
in the subsoil and occur on sloping land; somewhat 
poorly drained Joy, Muscatine, and Ipava soils have 
mottled subsoil colors and occur on nearly level to 
gently sloping land; and poorly drained Sable and 
Hartsburg soils have gray subsoil colors and occur on 
the level to depressional landscape positions. 

Two profiles (No. 19 and 20) of Joy silt loam are 
representative Mollisols in Area 1A. This soil associa- 
tion area comprises about 1 percent of the study area 
and occurs nearest the loess source areas. In general 
the loess is more than 25 feet thick. A key to the soils 
in this area may be found on page 21. These somewhat 
poorly, moderately well-, and well-drained Mollisols 
lack a distinct clay accumulation in the subsoil (1e., 
they lack an argillic horizon and are weakly developed). 

Tama, Muscatine, and Sable soils form a topose- 
quence or catena in soil association area 2A. These 
soils are formed in loess about 10 to 25 feet thick, have 
developed under essentially the same climate with simi- 
lar native vegetation, over approximately the same time 
span, but differ from each other in topographic occur- 
rence and natural drainage. Soil association 2A is the 
largest soil association comprising 19 percent of the 
total study area. In this study, area 2A (Muscatine and 
associated soils) is represented by three profiles of 
Tama, five profiles of Muscatine, two profiles of Sable, 
and one profile of Hartsburg (Table 1, page 2). These 
soils are moderately developed. 

Soil association area 3A (Ipava and associated soils) 
is represented by one profile of Tama and four profiles 
of Ipava (Table 1, page 2). It comprises approxi- 
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(dark colored), forest (light colored), and mixed prairie and forest (moderately 
(Fig. 8) 


Native vegetation map of northwestern Illinois showing the distribution of prairie 


dark) soils. 
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mately 15 percent of the study area. Loess thickness 
is generally 5 to 10 feet thick, but in some parts of the 
area loess is thicker than 10 feet. These soils have 
argillic horizons and the somewhat poorly drained 
Ipava soils are more strongly developed than corre- 
sponding soils in areas 1A and 2A. 


Native Vegetation 


The Mollisols in northwestern Illinois were de- 
veloped under grass vegetation (Fig. 8). Various 
species of sedges, rushes, and slough grasses grew in 
the low-lying areas. Gently sloping areas were in- 
habited mainly by big bluestem, but also had Indian 
grass, prairie dropseed, and wild indigo among the 
prairie species present. The climate at present and in 
the past going back to 2000 to 3000 years B.P. is con- 
ducive to a forest type of vegetation. However, the 
period 4000 to 6000 years B.P. appears to have been 
better suited to grass. The tough sod produced by the 
tall growing big bluestem may have suppressed estab- 
lishment and growth of trees, Smith, Allaway, and 
Riecken (1950). Prairie fires may also have taken 
their toll of young tree seedlings, thus aiding perpetua> 
tion of the prairie vegetation. Under the present cli- 
mate and until man disturbed the ecologic equilib- 
rium, forest was invading grassland in the study area. 
Since cultivation, however, this encroachment has 
largely stopped. 


Morphological Features 


Al or Ap horizons. These are surface horizons 
which contain humified organic matter intimately as- 
sociated with the mineral fraction. 

The Typic Hapludolls represented by Joy silt loam 
(No. 19 and 20) have Al or Ap horizons which aver- 
age about 13 inches in thickness, are black (10YR 
2/1), have granular structure, and have silt loam tex- 
tures. The Joy soils are considered the least developed 
of the Mollisols in this study. 

The Typic Argiudolls (Tama — No. 21, 22, 23, 24) 
have Al or Ap horizons that average nine inches and 
range from six to ten inches in thickness, are very dark 
brown (10YR 2/2), have granular structure, and have 
silt loam textures. 

The Aquic Argiudolls (Muscatine — No. 25, 26, 
27, 28, 29, and Ipava — No. 33, 34, 35, 36) are some- 
what poorly drained soils. The Al or Ap horizons of 
Muscatine are very nearly alike and average 15 inches 
in thickness. Their range in thickness is from 11 to 
18 inches. They are black (10YR 2/1) in color, have 
granular structure, and have silt loam texture. Ipava 
soils appear to have slightly more clay in the Al and 
Ap horizons than Muscatine soils (Fig. 9). 

The Typic Haplaquolls (Sable — No. 30, 31) have 
Al and Ap horizons which average about 17 inches and 
range from 15 to 19 inches in thickness. They are 
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black (1OYR 1/1 to 2/1), have granular structure, and 
have silty clay loam textures. These soils are poorly 
drained and occur in the lower landscape positions and 
occasionally on higher broad flat areas in the Musca- 
tine and Ipava soil association areas (2A and 3A). 
Sable in the lower positions will collect finer material 
washed in from higher surrounding soils. 

The Typic Haplaquolls (Hartsburg—No. 32), 
which are shallow to carbonates, have Al and Ap 
horizons which are 13 inches thick, are black (10YR 
1/1 to 2/1), have granular structure, and have heavy 
silt loam textures. These soils are poorly drained and 
have free calcium carbonate at depths ranging from 
15 to 40 inches. Profile 32 has carbonates at 28 inches. 


A3-B1 horizons. These horizons are transitional 
between A and B horizons. A3 horizons are more like 
A than B, and B1 horizons more like B than A. Fre- 
quently both horizons will occur in the same profile. 
They are both discussed as transitional horizons be- 
tween A and B. 

The Typic Hapludolls (Joy — No. 19, 20) have A3- 
B1 horizons which average 10 inches in thickness, are 
very dark gray (10YR 3/1), have granular structure, 
and have silt loam texture. 

The Typic Argiudolls (Tama — No. 21, 22, 23, 24) 
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Average distribution of clay in Mollisols representing 
three development stages. (Fig. 9) 
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have A3-Bl horizons which average 10 inches and 
range from 8 to 12 inches in thickness. They are very 
dark grayish brown (1O0YR 3/2) to dark brown (10YR 
3/3) in color, have granular to fine subangular blocky 
structure, and have heavy silt loam texture. 


The Aquic Argiudolls are Muscatine — No. 25, 26, 
27, 28, 29 and Ipava — No. 33, 34, 35, 36. Both Mus- 
catine and Ipava have A3-B1 horizons which average 
seven inches and range from 3 to 11 inches in thick- 
ness. Muscatine has colors of very dark brown (10YR 
2/2) to very dark grayish brown (1OYR 3/2) and 
Ipava has colors from very dark gray (1LOYR 3/1) to 
black (1OYR 2/1). Both soil series have fine subangu- 
lar blocky structure. Texture in Muscatine is light silty 
clay loam and in Ipava is medium silty clay loam. One 
of the differences between Muscatine and Ipava is clay 
content in the B horizon, and the higher clay content in 
Ipava is apparent in the A3-Bl1 horizons as well as in 
B2 horizons. 

The Typic Haplaquolls (Sable — No. 30, 31) have 
A3-B1 horizons which average about six inches thick, 
are very dark gray (10YR 3/1) to black (10YR 2/1), 
have fine subangular blocky structure, and have me- 
dium silty clay loam textures. This is the zone of 
maximum clay in the Sable soils. 


The Typic Haplaquolls, which are shallow to car- 
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bonates (Hartsburg — No. 32) have A3-B1 horizons 
which are about five inches thick, are very dark gray 
(10YR 3/1), have fine subangular blocky structure, 
and have textures of heavy silt loam to light silty clay 
loam. 


B2 horizons. Selected properties of B2 horizons 
are given in Table 6. With the exception of the 
Aquolls, most of the Mollisols in this study have the 
maximum accumulation of clay, the maximum expres- 
sion of blocky or prismatic structure, and a concentra- 
tion of clay films on the ped surfaces in the B2 horizon. 

The Typic Hapludolls (Joy — No. 19, 20) have B2 
horizons which average 18 inches and range from 17 
to 20 inches in thickness. They are brown (1OYR 
4/3) with some mottling, have medium subangular 
blocky structure, and have silt loam textures. 

The Typic Argiudolls (Tama — No. 21, 22, 23, 24) 
have B2 horizons which average 21 inches and range 
from 18 to 25 inches in thickness, are brown (10YR 
4/3) to dark yellowish brown (10YR 4/4) without 
mottling, have fine to medium subangular blocky 
structure containing some evidence of clay films. They 
frequently have gray silt speckings on the ped faces 
and are light to medium silty clay loam. 

The Aquic Argiudolls include two soil series, Mus- 
catine — No. 25, 26, 27, 28, 29 and Ipava— No. 33, 


Table 6. — Selected Characteristics of B2 Horizons of Mollisols Studied* 


Depth to 
middle of : : 
Series and Breve horizon of Max. <2yu % clayin Bb 7% coarse silt Ca/Mg Base 
profile no. (inches) max. clay clay (%) % clay in A % fine silt ratio sat. (%) 
accum. 
(inches) 
Soils with weak development 
Pro aA tun tas eRe Si 17 26 21.8 12 2.4 2.4 81 
IGN -(CAD) es Gociego ch et eee ene oe ee ee 20 35) 26.4 it 1.8 Dt 84 
INSTANTS eo Be Caco Caer oR rae 19 Sl 24.1 1.6 Dit BAG 83 
Soils with moderate development 
“Tteume: (CAD ee cee es MRE eo rec a aee wl 31 348 les 1.0 i. 79 
TRearene, (CVE ie Gear ee re eee ee Dy) 31 DOR) 13 the ih 2 84 
“Bari, (USS) Ges aac cia ones eee en ameter chee 18 Sul 30.6 iad ee 1.9 82 
Se NerI Am Ee etn no tis foedexecantsey dead cba n ates 18 24 Sh} ots ils) vee asi 80 
PAVORDE OS a Gren ae ree ene ae eee aI 29 Sl S 1.4 Ib? ibs 81 
IMETIGCATMIDER (ZO s fescue s edelereys: = Aho cie es 20 Sih Slee 2 ib sal leas) 80 
DMitscartimen (CONF as «one ac. she ae ters os 18 25 34.3 eS iO) 8) 76 
WIISComIMNeR (2 L)) o)ac cscs he i nan ss 2S: 30 33.6 We 9 Ah 85 
MISCATAMTENCZ Sm fie ae zine se Bes. ees 11 30 SZ ile LO ib 92 
iTS ALI CA C29) ire 5 ok exes: «2: MY 28 Sil 1.4 8 el 92 
PAOLO CRE Ata TED Stee seis cuted We os 20 30 34.0 1 3) 1.0 if 85 
SDs (GUD oa ee anc oe eae Is 14 26 si.) tl (0) il 0) 2.4 100 
Saldile: (iD)nc Seah oan eee ee eee 20 25 32.6 9 8 1.9 100 
PNUCLAC CER rae es the ste iat ne ape 17 26 Sl 1.0 9 Dee, 100 
lerUSUL PA OZ) ch a etes oe acca S ce 10 20 DAS) 3 1.0 1.4 3.8 97 
Soils with moderately strong development 
ELVA (S3)) Seer hcg we ten ch ote 24 Sil 36.6 1.6 8 Zell 88 
ince (GAs am ee eee eer rows eee eos ote: 20 24 Sto. 8) 13 7 BD) 88 
pavaa (SD) Raw eamtpee tere een een aee oe Wy) 22 42.1 thed 4 il 93 
AEOY CS Oa etl wh oie Giclee Aa Se, 16 30 38.1 1S 7 LaG 92 
ACL AT CceneMe Noth. Scena a cin ae 18 27 38.8 5 7 Leg 90 


@ Weighted according to thickness of Bz subhorizons. 
b Ratio of maximum clay in Bz to minimum clay in A. 
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34, 35, 36, which are separated mainly on the basis of 
clay content in the B2 horizon. 

The B2 horizons of the Muscatine soils average 20 
inches and range from 11 to 27 inches in thickness. 
They are dark grayish brown (10YR 4/2) to grayish 
brown (10YR 5/2) with mottling, have prismatic struc- 
ture breaking to fine to medium subangular blocky, and 
have clay films of dark gray (10YR 4/1) to grayish 
brown (10YR 5/2). They are medium silty clay loam. 
The zone of maximum clay accumulation occurred at 
an average depth of 30 inches and contained an aver- 
age of 34 percent clay, which is one percent more than 
the average for the entire B2 (Table 6). 

The B2 horizons of the Ipava soils average 18 inches 
in thickness, ranging from 12 to 24 inches. They are 
essentially dark grayish brown (10YR 4/2) in color 
with mottling, have prismatic structure breaking to 
medium subangular blocky and show evidence of clay 
films of very dark gray (10YR 3/1) to dark gray 
(10YR 4/1). They are heavy silty clay loams. The 
zone of maximum clay accumulation occurred at an 
average depth of 27 inches and contained 39 percent 
clay, which is 2 percent more than the average for the 
entire B2 (Table 6). 

The Typic Haplaquolls (Sable — No. 30, 31) have 
B2 horizons averaging 17 inches in thickness and 
ranging from 14 to 20 inches. They range in color 
from very dark gray (10YR 3/1) to gray (SYR 5/1) 
and have mottles ranging from brown (10YR 5/3) to 
yellowish brown (10YR 5/7). Structure is prismatic 
breaking mainly to angular blocky and peds have black 
(10YR 2/1) to very dark gray (10YR 3/1) clay films. 
Textures are light to medium silty clay loams. 

The Typic Haplaquolls, which are shallow to car- 
bonates (Hartsburg — No. 32) have B2 horizons 
which are about 10 inches thick, are very dark gray 
(10YR 3/1) to dark grayish brown (10YR 4/2) with 
mottling, have prismatic structure breaking to angular 
and subangular blocky structure and contain dark gray 
(10YR 4/1) clay films. They are silt loams. 


B3 horizons. The B3 horizon is a transitional 
horizon between B and C horizons, but is more like B 
than C and usually contains less clay and less structural 
development than B2 horizons. Where B3 horizons 
occur, they constitute the lower part of the solum. 

The Typic Hapludolls (Joy — No. 19, 20) have B3 
horizons which average 10 inches and range from 6 to 
14 inches in thickness, are brown (10YR 4/3) to gray 
(2.5Y 6/2) with high chroma mottling. They have 
weak coarse subangular to angular blocky structure, 
and are silt loams. 

The Typic Argiudolls (Tama — No. 21, 22, 23, 24) 
have B3 horizons averaging 13 inches thick, ranging 
from 9 to 18 inches, and are pale brown (10YR 6/3) to 
yellowish brown (10YR 5/4) in color. They have 
weak clay films. They are borderline in texture be- 
tween silt loams and silty clay loams. 

The Aquic Argiudolls (Muscatine — No. 25, 26, 27, 
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28, 29, and Ipava — No. 33, 34, 35, 36) have B3 hori- 
zons which are very similar for the two soil series. The 
B3 horizons in Muscatine average 11 inches thick, are 
grayish brown (10YR 5/2) to light brownish gray 
(10YR 6/2) with high chroma mottlings, have weak 
medium to coarse angular blocky structure with 
occasional very dark grayish brown (10YR 3/2) to 
dark grayish brown (10YR 4/2) clay films. They are 
light silty clay loams. The B3 horizons in Ipava aver- 
age about 15 inches thick, are grayish brown (10YR 
5/2) and light brownish gray (10YR 6/2) with high 
chroma mottles. They have weak medium to coarse 
angular blocky structure with occasional dark gray 
(10YR 4/1) to gray (10YR 5/1) clay films, and are 
light silty clay loams. 

The Typic Haplaquolls (Sable — No. 30, 31) have 
B3 horizons averaging nine inches thick that are gray 
(N 5/0 to 10YR 6/1) with mottling. Structure is 
weak prismatic, breaking to weak coarse angular 
blocky, with occasional grayish brown (10YR 5/2) 
clay films. They are heavy silt loams. 

The Typic Haplaquolls, which are shallow to car- 
bonates (Hartsburg— No. 32) have B3_ horizons 
about 12 inches thick that are grayish brown (2.5Y 
5/2) with mottling. Structure is weak medium to 
coarse angular blocky with very occasional, very dark 
gray (1OYR 3/1) to dark gray (1OYR 4/1) clay films. 
They are silt loams. 


C horizons. The characteristics of the calcareous 
loess C horizon are discussed on pages 16 to 19. Only 
the characteristics of the noncalcareous C horizon will 
be discussed here. C horizons are little affected by 
pedogenic processes and lack properties diagnostic of 
A or B horizons. Where present, noncalcareous C, or 
leached C horizons, occur immediately below the B 
horizons and above any calcareous C horizons. 

The Typic Hapludolls (Joy —No. 19, 20) have 
leached C horizons which average five inches thick and 
range from zero to nine inches. They are silt loams and 
have about 3 percent more clay than the calcareous C 
below. 

The Typic Argiudolls (Tama — No. 21, 22, 23, 24) 
have leached C horizons ranging in thickness from 25 
inches to 45 inches or more, and no carbonates were 
found in one profile to 100 inches. They are silt loams. 
Compared with the calcareous C horizon of one profile 
(No. 23), the average clay in the leached C was about 
2 percent higher. 

The Aquic Argiudolls (Muscatine — No. 25, 26, 27, 
28, 29, and Ipava — No. 33, 34, 35, 36) have leached 
C horizons which are very similar in color and texture. 
They are normally mottled in color and are heavy silt 
loams. Horizon thickness ranges from zero, where 
carbonates are encountered immediately below the B 
horizon, to 29 inches in one Muscatine profile (No. 26). 
Average depth to carbonates is about 12 inches 
shallower in Ipava than in Muscatine. 

The Typic Haplaquolls (Sable — No. 30, 31) vary in 
thickness of leached C, one (No. 30) having no leached 
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C and the other having an 11-inch leached C. The 
leached C horizon had 25 percent clay, 71 percent silt, 
and 4 percent sand. The calcareous C in the other 
Sable contained 23 percent clay, 76 percent silt, and 1 
percent sand. 

The Typic Haplaquolls, which are shallow to car- 
bonates (Hartsburg — No. 32) have no leached C 
because the carbonates normally occur at depths be- 
tween 15 to 40 inches and occur in at least the lower 
part of the B horizon. This Hartsburg profile has a 
solum 38 inches thick with carbonates at 23 inches. 
The calcareous C was a silt loam. 


Physical Properties 


Particle size distribution. Texture, or the amount 
of sand, silt, and clay in these soils, influences many 
other properties. The percentage of sand is rather 
constant with depth in all profiles ranging from 1 to 5 
percent, and is similar between different profiles. 

The content of silt is high in all profiles, ranging 
from about 50 to 90 percent and varying correspond- 
ingly and inversely with clay content. 

The variation in clay content with depth within the 
profile and between the various profiles is of major 
importance in the use and classification of Mollisols, 
and consequently clay contents will be emphasized in 
the following discussion. 

The Joy, Muscatine, and Ipava soils represent a de- 
velopmental sequence of Mollisols. The clay content 
in the total B2 horizons increases from an average of 
23 percent in Joy, to 33 percent in Muscatine, to 37 
percent in Ipava. Average maximum clay in the B2 
is about 1 percent above these averages in the three 
soils (Fig. 9). Joy does not have an argillic horizon 
while Muscatine and Ipava do. Joy and Muscatine 
are in the fine-silty family textural class, while Ipava is 
in the fine family. The increase in clay in the B2 hori- 
zon from Joy, to Muscatine, to Ipava is accompanied 
by a corresponding increase in the grade of soil struc- 
ture and the amount of clay films on the peds. These 
properties are related to the thickness of loess, distance 
from the loess source, and average grain size of the 
loess. The Joy is developed in more than 25 feet of 
loess, Muscatine and Ipava are formed in 5 to 25 feet 
of loess with the average depth in Ipava being a foot or 
two less than in Muscatine. Typically Joy occurs 
nearest the loess source, Muscatine at intermediate dis- 
tances, and Ipava the farthest removed. Joy is seldom 
found more than five miles from the loess source. The 
coarse-silt/fine-silt ratio of the B2 horizon (Table 6) 
ranges from 2.1 for Joy, to 1.0 for Muscatine, to 0.7 
for Ipava, further indicating the decrease in particle 
size with distance from the loess source. 

Tama, Muscatine, and Sable form a toposequence of 
moderately developed Mollisols occurring in soil asso- 
ciation area 2A. Figure 10 indicates the average clay 
distribution for these soils. Although the Sable has 
more clay in the upper 20 inches of the profile, at the 
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Average distribution of clay in a Mollisol toposequence 
of moderately developed soils. (Fig. 10) 


30-inch depth it has less clay than Muscatine and is 
nearly equal to that in Tama. The higher content of 
clay-size material in the upper 20 inches of Sable may 
be attributed to greater weathering of the mineral 
fraction caused by water being present for long periods 
in this poorly drained, low-lying soil. In addition, the 
lower landscape position would accumulate fine-tex- 
tured wash from upslope soils. The average clay con- 
tent in the Al horizon ranges from 23 percent in Tama, 
to 27 percent in Muscatine, to 34 percent in Sable, while 
in the B2 horizon it ranges from 32 percent in Tama, 
to 34 percent in Muscatine, and 32 percent in Sable 
(lable 6): 


Bulk density values are available for two profiles 
each of (Tama — No. 21, 22), (Muscatine — No. 25, 
26), (Sable — No. 30, 31), and (Ipava — No. 35, 36). 
There is essentially no difference in bulk density for a 
particular horizon in any of the above soils. The 
average bulk density for the total A horizon ranges 
from 1.0 in Muscatine, to 1.2 in Sable, and 1.1 in both 
Tama and Ipava (Table 7). 

The total B horizons, likewise, do not show any 
significant differences in bulk density between the 
above-mentioned soils with averages of total B horizon 
ranging from 1.3 to 1.4. The average bulk density for 
all soils for total B horizons was about 1.35. 

C horizon bulk densities are very similar with an 
average of 1.5. 
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Table 7. — Selected Physical Properties of Loess Mollisols 


Average 
water ; 
Soil Average bulk Average total Average capillary See eta pe ae bie see 
series density (g/cc) porosity (%) porosity (%) porosity on) AO cates PPR 
(in. of 
water) 
Major horizon <A B Cc A B Cc A B Cc A B G A B & 
J OVicerernine eas oe ee ger oe ae = A Sb 2.5. se2cceueeee 
‘Taina egos Let P13 eee 59 ny 47 40 42 42 19 10 5 15 1,1. Tage 
Muscatine. els Ole leomme les 58 49 Bl 42 40 A7 16 9 4 14 8 “1.07 ies 
Sable eee {Perey tre ee ES LW) 47 48 48 40 44 9 7 4 16 1.0 19 ED 
ants buon nee . a a: Aes se os oot Mead ys 16 1.5% Sal ee 
ipava le eee ee We ahs 53 47 47 41 40 43 12 A 4 16 8 “| 2 


In summary, the bulk densities for similar horizons 
is nearly the same for Tama, Muscatine, Sable, and 
Ipava, with A horizons averaging 1.1, B horizons 1.35, 
and C horizons 1.5 (Table 7). 


Porosity. Total pore space or total porosity is the 
part of the soil volume which is not occupied by soil 
particles. Capillary pore space is that portion of the 
total porosity which consists of small pores in which 
water is retained at 60 centimeters of water tension. 
Noncapillary pore space is the difference between total 
porosity and capillary porosity, and consists of the 
larger pores in the soil. Average values for total poros- 
ity, capillary porosity, and noncapillary porosity are 
given for (Tama—No. 21, 22), (Muscatine — No. 
25, 26), (Sable — No. 30, 31), and (Ipava — No. 35, 
36) in Table 7. 

Total porosity does not vary markedly between soils 
for the major horizons, but does change with depth. 
In all soils, the total porosity is higher in the surface 
and decreases with depth. The maximum change with 
depth occurs in Tama, with 59 percent in the A hori- 
zon, 52 percent in the B horizon, and 47 percent in the 
C horizon. This decrease in porosity with depth is 
directly related to the increase in bulk density with 
depth. 

Capillary porosity ranges between 40 and 48 percent 
for all horizons. With the exception of Tama, all soils 
appear to be slightly lower in capillary porosity in the 
B horizons as compared with the A or C horizons. Part 
of this decrease in capillary porosity based on the total 
soil volume in the B horizon may be caused by the 
movement of fine clay from the A horizon into the B 
horizon and the filling of some of the fine pores. 

The A horizons are highest and the C horizons are 
lowest in noncapillary porosity, which ranges from an 
average of 19 percent in the A of Tama to a low of 
4 to 5 percent in the C horizons of all these soils. The 
toposequence (Tama, well drained; Muscatine, some- 
what poorly drained; and Sable, poorly drained) has a 
non-capillary porosity percentage decrease for all com- 
parable horizons from Tama through Muscatine to 
Sable. This may be related to the higher moisture or 
water level status, or both, of the Sable as compared 


with Tama. Since Sable is water saturated for a longer 
period of time, there is more likely to be shifting and 
settling of clay into the larger pores. 


Hydraulic conductivity, determined by the core 
method, is given for some of the Mollisols in the profile 
data in the Appendix. Many of these values, for ex- 
ample those for Sable (No. 31), are not considered 
reliable estimates. Sable, Hartsburg, Ipava, and Mus- 
catine soils, which often require drainage, have suffi- 
cient hydraulic conductivity for tile to function well. 


Water retention values between 14 and 15 atmo- 
sphere tensions are given in Table 7 for the loess Mol- 
lisols except Joy. Values are in inches of water and 
are additive in this case to a depth of 60 inches. 

Water retention values for all Mollisols in this study 
are quite similar, varying from 14 inches in Muscatine 
to 16 inches in Sable, Hartsburg, and Ipava. The lower 
average of 14 inches of water retention in the Musca- 
tine may not be significantly different from that of the 
other soils since two (Muscatine — No. 27, 29) aver- 
aged 12 inches and two other (Muscatine — No. 25, 
26) averaged 16 inches. No reason for the lower value 
in profiles No. 27 and 29 can be indicated at this time. 


Chemical Properties 


Organic carbon content in these Mollisols is high 
(3 to 5 percent) in the surface, decreasing with depth 
to low values (0.1 to 0.2 percent) in the lower B and C 
horizon (Figures 11 and 12). Organic carbon con- 
tents for all profiles are listed in the data in the Ap- 
pendix. Average content for major horizons is shown 
in Table 8. 

The developmental sequences of the younger Joy to 
Muscatine to the older Ipava soils show little or no 
difference in average organic-matter content to a depth 
of 70 inches (Table 8). The data plotted in Figure 11 
are for Mollisols from this study. On page 52, refer- 
ence is made to the decline of organic carbon with age 
of soils, but the data referred to (Table 11) involve 
more soils than are included in this study, and indicate 
a slight decline in organic matter from Muscatine to 
Ipava which is not readily apparent in Table 8. It is 
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known from other studies, however, that organic car- 
bon decreases markedly in more highly developed soils 
than those of this study. 

Organic carbon data from four Tama profiles, five 
Muscatine profiles, and two Sable profiles (Fig. 12) 
indicate that to a depth of 28 inches the Sable has the 
highest organic carbon content, Tama the least, with 
Muscatine intermediate. The higher organic-matter 
contents are associated with the higher clay contents 
and related to the relative amount of surface area in- 
volved, clays having higher surface area per unit 
weight than silts or sands. 


pH and base saturation are closely related. As pH 
increases down through the profile, base saturation in- 
creases in proportion. In the developmental sequence, 
Joy-Muscatine-Ipava, Joy has the lowest pH and base 
saturation, Muscatine is intermediate, and Ipava is 
highest. This is an apparent anomaly or contradiction 
to natural order in that a decline in pH and base sat- 
uration is normally associated with increased soil de- 
velopment. Some contributing factors to this anomaly 
may be that Joy is developed from coarser loess than 
Ipava and consequently has greater permeability; sec- 
ondly, the loess is thickest under Joy (usually more 
than 25 feet), intermediate under Muscatine (approxi- 
mately 10 to 25 feet) and thinnest under Ipava (ap- 
proximately 5 to 10 feet) which would cause variation 
in the permeability effects caused by the presence of an 
underlying paleosol. 


Cation exchange capacity (Table 8) is directly 
proportional to the amount of clay and organic matter. 
High clay and organic-matter contents are responsible 
for high cation exchange capacities. In the drainage 
sequence, Tama, Muscatine, and Sable, the total A 
horizon of Tama averages 17 me./100 g. with Mus- 
catine 24 and Sable 38. In this sequence, cation ex- 
change capacity of the A horizon increases as both clay 
and organic matter increase. In B and C horizons, the 
cation exchange capacity is primarily a function of clay 
content. 


Exchangeable cations. Calcium, magnesium, po- 
tassium, and sodium are the major cations on the clay- 
organic exchange complex. The order of abundance is 
as follows: calcium > magnesium > potassium > so- 
dium. Calcium is three to five times greater than 
magnesium with potassium occurring in moderate and 
sodium in small amounts. See data in the Appen- 
dix and weighted averages for the major horizons in 
Table 8. 

Exchangeable calcium is highest in the A horizon 
for nearly all the Mollisols with the exception of Tama 


Characteristics of 


Alfisol is a class name given to one of the ten orders 
(highest category) of the recently adopted National 
Soil Classification System in the United States devel- 
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and Muscatine where the content in the A and B hori- 
zons are nearly equal. Contents in the leached C 
horizons are lowest except for Joy. This is primarily 
caused by lower exchange capacity because the base 
saturation is very high. In general, the content of ex- 
changeable calcium in the B horizons is intermediate 
between those of the A and C. The range of exchange- 
able calcium in the A from 9.3 in Tama, 13.4 in Musca- 
tine, to 27.6 in Sable reflects principally the fact that 
the A horizons of Tama have less clay and organic 
matter than Muscatine or Sable, and this results in 
lower exchange capacity on which the calcium ions are 
held. The B and C horizons of the above-mentioned 
drainage sequence, Tama-Muscatine-Sable, have ex- 
changeable calcium in the same order as the A horizons. 

Exchangeable magnesium is lowest in the A horizon 
of the well-drained, moderately well-drained, and 
somewhat poorly drained soils as compared with the 
B and C horizon of these soils, and highest in the A, 
as compared with B and C in the poorly drained soils. 
Contents of exchangeable magnesium for all these 
Mollisols range from nearly 3 to 10 me./100 g. of soil. 

The ratio of exchangeable calcium to exchangeable 
magnesium is usually lower as soil development in- 
creases. This is reflected in the A horizon of Joy, 
Muscatine, and Ipava soils, with Joy having an average 
ratio of 4.0, Muscatine 3.2 and Ipava 2.7. 

The average exchangeable potassium content for all 
horizons of the Mollisols studied ranges from 0.24 to 
0.45 me./100 g. of soil. It is highest in the A and B 
horizon and lowest in the C horizon. . 

Iexchangeable sodium occurs in very small amounts 
ranging from 0.1 to 0.2 me./100 g. of soil. There is 
a slight tendency for the content to remain the same or 
increase slightly in the B and C horizons as compared 
with A horizons. 


Available phosphorus. The P, test indicates the 
available phosphorus in pounds per acre. There is an 
apparent relationship between pH and available phos- 
phorus. The soils or the horizons within soils with the 
lowest pH have the higher content of available phos- 
phorus. Average values are shown in Table 8. P, val- 
ues tend to be high in the A horizons, suggesting a 
cycling of phosphorus upward by plants. A relation- 
ship between drainage class and content of available 
phosphorus (P,) is especially apparent in the B hori- 
zon, with the Tama being high, Muscatine intermediate, 
and Sable least. A possible explanation is that reduced 
iron-phosphate compounds are more soluble than oxi- 
dized iron-phosphate compounds and are moved lower 
in the profile of the more poorly drained soils. 


the Alfisols Studied 


oped under the leadership of the Soil Survey Staff, 
USDA (1960). 
Alfisols can be described in very general terms as 
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soils that have light-colored surface or A horizons or 
if dark they are less than 10 inches thick. They show 
evidence of clay accumulation in the B horizons and 
base saturation is normally greater than 35 percent 
throughout. 

Most soils that are classified as Alfisols have formed 
under forest vegetation, which is responsible for their 
light-colored A or thin, dark-colored A, horizon. All 
of the Alfisols included in this study were sampled in 
areas that were forested at the time of sampling or had 
previously supported deciduous oak-hickory forest veg- 
etation. Although Alfisols may develop in a wide va- 
riety of parent materials, the soils discussed here have 
developed entirely in Peorian loess. 

Profiles numbered 1 through 18 inclusive (Table 1, 
page 2), are classed as Alfisols and they represent 
nine soil series (lowest category) as named in Table 1. 
The classification of these nine series through all cate- 
gories of the new system is given in Table 16, page 57. 
The sampling sites of the 18 profiles are indicated by 
number in Figure 1. Field descriptions, exact sampling 
locations and analytical data are presented in the Ap- 
pendix and are identified by profile number and series 
name. 

In the classification system previously used, profiles 
1 through 10 and 12 through 17 were classified as 
Gray-Brown Podzolic soils in the Great Soil Group 
category. Traer (No. 11) and Rushville (No. 18) 
were classified as Planosols. 


Occurrence 


As the areas occupied by Alfisols in northwestern 
Illinois are essentially areas that were forested, a gen- 
eral distribution pattern of all Alfisols, regardless of 
parent material, is clearly shown in Figure 8, page 33. 
They occupy mainly the white areas of the map or 
areas without a graphic art pattern and labeled “native 
forest” and portions of the lightly shaded areas labeled 
“mixed native prairie and forest.” The Soil Associa- 
tion Map of Northwestern Illinois (attached inside 
back cover) delineates the same general areas with a 
fine black stippling. All numbers in the map legend 
followed by the letter B indicate general areas of Alfi- 
sols. Soils classed as Alfisols occupy a little more than 
27 percent of the study area and those derived from 
deep loess account for approximately 22 percent. 

Soil series in northwestern Illinois, which are Alfi- 
sols developed entirely in Peorian loess, are restricted 
generally to Soil Association Areas 1B, 2B, and 3B on 
the colored map. They occur in a fairly definite pattern 
adjacent to the major streams and their tributaries and 
generally occupy the more sloping landscapes. How- 
ever, in areas where the Alfisols are most extensive 
they will occupy all landscape positions from the broad, 
nearly level interstream divides to the steepest slopes 
on the stream valley borders. Some deep loess-derived 
Alfisols occur in every county in the study area, but 
are most extensive in Jo Daviess, western Carroll, 


Loess Soils of Northwest Illinois 4] 


northern and western Whiteside, Rock Island, Mercer, 
Henderson, Knox, Peoria, and Tazewell counties. 


Native Vegetation 


The dominant native plant species under which Al- 
fisols developed in this area are mixed oak and hick- 
ory. Soft and hard maple, elm, basswood, hackberry, 
black and choke cherry, black walnut and ash are of 
lesser importance. These latter species were probably 
the first to spread into the grassland dominated areas 
until gradually replaced by oak and hickory. Some 
areas are presently forested, especially the steep slopes 
along streams, but most of the original forest was 
cleared early in the nineteenth century as this portion 
of the state was being settled. Many cleared areas may 
have been under cultivation for more than a century. 

Although not sampled and analyzed as part of this 
study, several soil series developed in loess and classi- 
fied as Alfisols have thicker Al horizons, if virgin, or 
darker Ap horizons, if cultivated, than typical. They 
are forest-prairie transition soils which are intergrad- 
ing to Mollisols (page 32) and possess properties inter- 
mediate between Alfisols and Mollisols. They occur in 
areas where forest had recently encroached on prairie 
or areas covered with mixed grass and shrub vegeta- 
tion with perhaps some scattered trees. These soils 
frequently occur as narrow bands along the forest- 
prairie borders. 


Morphological Features 


In the course of soil mapping in forested, deep loess 
areas, profile color variations were noted which were 
directly related to topography or natural drainage con- 
ditions. Variations in texture, particularly of the B 
horizons, were also noted. These B horizon texture 
differences could be related in a general way to dis- 
tance from the primary loess source areas (Figure 5, 
page 13). Many soil series are established in Illinois 
and other states in forested, deep loess areas based on 
differences observable in the soil profiles. 

Applying the knowledge gained from field mapping, 
laboratory analyses, interstate correlation, and special 
studies such as that of Muckenhirn et al. (1955), 
ranges in characteristics for the major series and their 
relationships to each other became fairly well estab- 
lished. Much research information and data are avail- 
able for Fayette, one of the Alfisols included in this 
study, which occurs extensively in Minnesota, Iowa, 
and Wisconsin in addition to Illinois. Some of this 
information has been summarized by Klingelhoets 
(1959). Some relationships between the major deep 
loess Alfisols of northwestern Illinois which were 
studied are shown in Table 9. 

The three separate oxidation or drainage sequences 
(toposequences) recognized differ in general profile 
development. These three “degrees of development,” 
as they are commonly referred to, tend to be associated 
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Table 9. — Relationships Between Selected Loess-Derived Alfisols Occurring in Northwestern Illinois 
Soil Wasee Degree of Oxidation or natural drainage class 
assn. h aT, profile 
rene characteristic development Well Mod. well Imperfect Poor 
1B Recent, thickest, | Weak Seaton  Decorra? 
and coarsest (U2 
2B Intermediate in Moderate Fayette Rozetta Stronghurst Traer 
age, thickness, (3,4,5,6) (7) (8,9,10) Gay, 
texture 
3B Oldest to inter- Moderate to Clary Clinton Keomah Rushville 
mediate, thinnest, moderately (12915) ee 4a 15)) (16,17) (18) 
finest strong 


a Refers to areas on colored Soil Association Map. 


> Characteristics to which the soils are generally related, but many exceptions can be found. 
¢ Numbers identify the specific profiles included in this study (Appendix). 


4 No profiles sampled, soil series not extensive. 


with differences in parent loess characteristics such as 
thickness, particle size distribution, and age. 

The detailed profile descriptions (Appendix) show 
that the Alfisols of this study have some morphological 
characteristics which are similar for all profiles. Under 
forest vegetation all developed a thin, dark Al horizon 
which is the zone of maximum organic-matter accu- 
mulation (Figure 15). This dark Al surface ranges 
from two to six inches thick in virgin areas, but in- 
cludes some Ap horizons or plowed layers in this study. 
All Munsell hues were recorded as 1OYR and the dom- 
inant color value is 3, but ranging from 2 to 4. With 
one exception, chromas are 1 or 2, and the 1 chromas 
are more common in the more poorly drained profiles. 
Thus, the dominant colors are very dark gray, dark 
gray, very dark grayish brown or dark grayish brown. 
In cultivated areas, the plow layer (Ap) colors of some 
of these soils approach or meet the requirements for 
mollic intergrades in the new classification (Table 16, 
page 57), even though at time of sampling they were 
considered to represent soils developed under decidu- 
ous forest. All Al or Ap horizons are silt loams with 
friable to very friable consistence. Crumb is the domi- 
nant structure type, with the remainder being described 
as granular. Structure grade is weak to moderate. 

All profiles have A2 horizons ranging in thickness 
from 3 to 10 inches, averaging about 6 inches. Colors 
are dominantly of 10YR hue, with values of 4 or 5, 
chromas of 2, 3, or 4, and range from dark grayish 
brown to yellowish brown. The yellowish-brown col- 
ors are associated with the well-drained series. The 
poorly drained Rushville has a chroma of 1 (i.e., light 
gray to gray). The grayest A2 colors are commonly 
associated with the most poorly drained profiles. The 
AZ horizon in these soils represents a zone of maxi- 
mum removal or eluviation of organic matter, clay, 
iron, and other materials resulting in a concentration 
of quartz and other resistant minerals, primarily of 
silt size. The presence of an A2 horizon in these soils 
is in sharp contrast to the morphology of the Mollisols 
(page 32) which have thick, dark Al horizons and no 
A2 horizons. The A2 horizons are all silt loam in tex- 
ture and have friable or very friable consistence. 


Structure is dominantly weak to moderate, very thin, 
thin, or medium platy. Crumb or granular structure 
may occasionally occur. 

Although all Alfisol profiles described and sampled 
for this study have A2 horizons, this horizon will not 
always be distinguishable. In cultivated areas, and es- 
pecially where erosion has occurred, the A2 horizon 
may be incorporated entirely in a plow layer (Ap) or 
eroded away. The obliteration of the A2 horizon is 
most common in the well-drained and moderately well- 
drained soils, such as Seaton, Fayette, Rozetta, Clary, 
and Clinton, which occupy more sloping landscape po- 
sitions than do the other soils studied. 

Descriptions of the Alfisols (Appendix) indicate 
that these soils have transitional horizons between the 
A2 and B2 which are designated as A3, B1, or AB 
horizons. Total thickness of these transitional horizons 
ranges from 2 to 12 inches, averaging about 5 to 6 
inches. They range in texture from silt loam to silty 
clay loam, and in structure from granular to blocky. 
Colors vary with the natural internal drainage. They 
are usually dark brown to yellowish brown in the well- 
and moderately well-drained soils and grayish in the 
imperfectly to poorly drained soils. The poorly drained 
soils Traer and Rushville have grayish-brown (2.5Y 
5/2) and gray (10YR 5/1) colors respectively in these 
transitional horizons. In all profiles these horizons 
have a speckled pattern of aggregate coatings that are 
distinct when dry, but tend to disappear when moist. 
The coatings appear to be bleached individual silt 
grains or small aggregates that are gray, light gray, 
light brownish gray, or occasionally white in color. 
These coatings usually occur also on many aggregates 
in the B2 horizons below. 

That portion of the solum already discussed for all 
Alfisols of this study indicates many similarities. How- 
ever, it has been pointed out that lower chromas or 
grayer colors are associated with the more poorly 
drained soils, especially the somewhat poorly and 
poorly drained series (see Table 9). Morphology of 
the lower sola can best be discussed if the Alfisols are 
grouped according to drainage characteristics or fea- 
tures associated with wetness. This is the main charac- 
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teristic used in establishing subdivisions (suborders) 
of the Alfisol order (see page 59). The well- and mod- 
erately well-drained Alfisols are placed in the Udalf 
suborder and the somewhat poorly and poorly drained 
Alfisols in the Aqualf suborder (see Table 16, page 
57). The Udalf and Aqualf suborders are discussed 
on pages 59 to 60. 

The B2 horizons are very important in these soils 
and show distinct differences between suborders and 
between series. The B2 horizons are illuvial horizons 
which contain the most clay and usually exhibit the 
strongest structure in the entire profile (Table 10). 

The B2 horizons of the Udalfs (Seaton, Fayette, 
Rozetta, Clary, and Clinton) range in thickness from 
13 to 27 inches. The main colors are 10YR 4/3, 4/4, 
5/3, 5/4, or 5/5, which are dark brown, brown, dark 
yellowish brown, and yellowish brown. These colors 
are indicative of good natural drainage and aeration. 
No mottles are present in the B2 horizon of the well- 
drained Seaton, Fayette, and Clary soils. The mod- 
erately well-drained Rozetta and Clinton soils have 
mottlings or mixed colors in the lower B2 horizons, 
which are also accompanied by iron-manganese con- 
cretions. Grayish silt coatings are described in the 
B2 horizons of all the Udalfs except Fayette (No. 3 
and 5), although in some profiles these coatings occur 
only in the upper portion of the B2 horizons. 

Clay films or coatings are described in B2 horizons 
of all the Udalfs, indicating translocation of clay. Al- 
though present in the Seaton profiles, films or coatings 
are thin and patchy in occurrence. In the other Udalfs 
the clay coatings vary from thin to thick and discon- 
tinuous to continuous. These clay coatings are nor- 
mally darker in color than the soil matrix and are fre- 
quently of 7.5YR hue. Structure is most frequently 
moderate, fine or medium, subangular blocky, but is 
occasionally described as strong except in Seaton pro- 
files. Angular blocky structure may occur as well as 
weak or moderate prismatic which breaks to subangular 
or angular blocky structure. Consistence and texture 
in Seaton is friable to firm silt loam and in the other 
Udalfs is normally firm silty clay loam. 

The B2 horizons of the Aqualfs (Stronghurst, Traer, 
Keomah, and Rushville) range in thickness from 14 
to 28 inches. These soils are wetter than the Udalfs 
and have lower chromas and more yellow hues. The 
somewhat poorly drained Stronghurst and Keomah 
soils characteristically have brown (1OYR 5/3) colors 
in the upper B2 horizons often with some mixing of 
grayish brown (10YR 5/2). The lower B2 horizons are 
usually grayish brown or light brownish gray with 
brown and yellow-brown mottles or are described as 
having a mixed color pattern of grayish brown or 
brownish gray and yellowish brown. Hues are normally 
HOY Of'2.9 Y.. 

The poorly drained Traer and Rushville have gray 
to olive gray colors mixed with grayish brown and mot- 
tles of yellowish brown to strong brown. Chroma are 
commonly 1 in hues of 10YR, 2.5Y, or 5Y. Few to 
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numerous iron-manganese concretions occur in both 
the somewhat poorly (Stronghurst and Keomah) and 
poorly drained (Traer and Rushville) soils. 

Clay coatings occur in the B2 horizons of these soils, 
presenting evidence of clay movement in the profile. 
These coatings vary in thickness and occur in continu- 
ous and discontinuous patterns, but occur most fre- 
quently on vertical ped faces. They are usually of lower 
chroma and value than the matrix material and appear 
to contain incorporated organic matter. Grayish silt 
coatings also occur in the Aqualfs, but are not as dis- 
tinct as in the Udalfs because of a tendency for the 
Aqualf profiles to be more moist when observed. Struc- 
ture in the B2 horizons is usually moderate subangular 
blocky in the upper portion and weak to moderate 
prismatic in the lower portion which breaks to sub- 
angular or angular blocky. Consistence is described as 
firm in all B2 horizons of Aqualf profiles. Silty clay 
loam textures dominate and the Rushville and one 
Keomah profile (No. 16) have light silty clay textures 
in a portion of the B2 horizon. 

The Alfisol descriptions (Appendix) indicate the 
presence of a transitional horizon between B2 and C, 
which is designated B3 in all profiles except Strong- 
hursim( No; 9)eand*Iraers (Noy 11) ee Howevers the 
descriptions, and clay content data (Fig. 13) for the 
designated Cl horizons of Stronghurst (No. 9) and 
Traer (No. 11) respectively, indicate a transitional 
zone in these profiles which might qualify perhaps 
better as B3 rather than Cl horizons. In general, the 
B3 horizons and any subdivisions described have prop- 
erties which indicate this portion of the profile in 
undergoing changes as the result of soil-forming 
processes. Carbonates and other soluble materials have 
been removed from the loess parent material, structure 
has developed, and some clay coatings occur which 
indicate movement of materials into the horizon from 
above. 

The B3 horizons of the Udalfs (Seaton, Fayette, 
Rozetta, Clary, and Clinton) range in thickness from 7 
to 36 inches. The B3 horizons in Seaton are thicker 
than in the other soils, being 27 inches in No. 1 and 
36 inches in No. 2, respectively. This may be caused, 
in part, by alterations such as clay illuviation to greater 
depths because of the coarser texture and larger in- 
dividual pores associated with the parent loess material 
near to its source area. Both Seaton profiles occur in 
thick, coarse-textured loess very near a source area 
(Figs. 1 and 5). The B3 horizon of the well-drained 
soils (Seaton, Fayette, and Clary) have dominant 
colors of 10YR 4/3, 4/4, 5/3, 5/4, or 5/5 which are 
dark brown, brown, dark yellowish brown, or yellowish 
brown. They are relatively free of mottling, but some 
iron-manganese concretions are noted in both Clary 
profiles (No. 12 and 13) and one Fayette profile (No. 
6). The B3 horizon of those Udalfs which are con- 
sidered moderately well drained (Rozetta and Clinton) 
have either mixed colors including chromas of 2 or 
less or are brown or yellowish brown with mottles 
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having chromas of 2 or less. They also contain iron- 
manganese concretions. Grayish silt coatings are de- 
scribed in the B3 horizons for about one-half of these 
profiles. 

Clay films or clay coatings are described in all B3 
horizons of the Udalfs except for one Seaton (No. 1) 
profile. In contrast to the B2 horizon, the films are al- 
ways patchy or discontinuous and normally described 
as thin. Color is similar to clay coatings in B2 horizons. 
In general, structure in B3 horizons is weaker than in 
the overlying B2 horizons. In the 11 profiles (five 
series) classified as Udalfs, structure is dominantly de- 
scribed as weak and includes prismatic, subangular 
blocky and angular blocky types. Angular blocky struc- 
ture is described more frequently than in the B2 hori- 
zons. In the B3 horizons consistence normally ranges 
from friable to firm and texture ranges from heavy silt 
loam to light silty clay loam. The lower clay content 
and tendency toward more friable consistence is in 
contrast to the overlying B2 horizon. 

The B3 horizons of the Aqualfs (Stronghurst, 
Keomah, Traer, Rushville) range in thickness from 6 
to 18 inches. The somewhat poorly or poorly drained 
characteristics of these soils is reflected in the colors 
of their B3 horizons. Colors are grayer and mottles 
more distinct than in the B3 horizons of the Udalfs 
and concretions occur in greater quantities. Dark, thin, 
patchy clay films of 2 or 1 chroma are described in most 
profiles, but the grayish silt coatings, common in the 
overlying B2 horizons of these soils, is lacking. Con- 
sistence is described as firm or friable and texture as 
light silty clay loam or occasionally silt loam. Struc- 
ture is normally weak, but occasionally moderate and 
the type is dominated by angular blocky and prismatic. 

The solum is normally considered that portion of 
the profile which has been altered by soil-forming 
processes and is usually considered as the total thick- 
ness of A plus B horizons. In these deep loess soils 
the selection of the depth at which alterations in the 
parent material are absent or insignificant is not always 
clear cut. Therefore, some solum depths are somewhat 
arbitrary. 

The morphological descriptions (Appendix) show 
the solum thicknesses of the Udalfs (well and moder- 
ately well drained) to range from 46 to 70 inches with 
an average of about 55 inches. The same data for the 
Aqualfs (somewhat poorly and poorly drained) is a 
range from 35 to 56 inches with an average of about 
44 inches. This relationship of thicker sola in the 
better drained soils has two exceptions. Stronghurst 
(No. 10) and Rushville (No. 18) overlap with the 
better drained soils. Excluding these two soils from 
the other Aqualfs, gives a solum thickness average of 
about 40 inches. 

With only one exception (Keomah — No. 17), C 
horizons begin before calcareous loess is encountered. 
Depth to calcareous loess was measured in all profiles 
where possible. In three cases the loess section was 
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completely leached of carbonates (Stronghurst — No. 
8: Clary — No. 12; and Rushville — No. 18). 

The non-calcareous C horizons of the Udalfs are 
dominantly brown or yellowish brown, although gray- 
ish colors are present in some profiles, especially the 
moderately well-drained Rozetta and Clinton. Iron- 
manganese concretions usually accompany the grayer 
colors. Textures are mostly friable silt loams and 
structure is massive or occasionally weak, coarse 
blocky. Clay films are usually absent, but are occasion- 
ally described, as are some root channels lined with 
thin clay coatings. In contrast to the Udalfs, the non- 
calcareous C horizons of the Aqualfs (more poorly 
drained soils) have more brownish gray and grayish- 
brown colors in more definitely mottled patterns, ac- 
companied by more numerous iron-manganese con- 
cretions. 

Calcareous C horizons were not completely described 
in all profiles where they occurred. In both Udalfs 
and Aqualfs colors tend to be mixed browns and grays 
with more dominantly grays in the Aqualfs. Iron- 
manganese concretions are common except in the 
Seaton and Fayette profiles. Friable consistence, silt 
loam texture, and a structureless, massive condition 
characterize this relatively unaltered parent material 
in the calcareous C horizon. Calcareous loess is more 
completely characterized in the section beginning on 
page 16. 


Physical Properties 


Particle size distribution. The content of sand, 
silt, and clay and their changes with depth are ex- 
tremely important in these soils. It determines or af- 
fects many of the other soil properties and is an im- 
portant consideration in soil classification. 

Because loess parent material is low in sand content, 
only small amounts of greater than 0.05 mm. material 
occur in these soils. In general, the sand fraction makes 
up less than 5 percent of the total mineral component 
in most profiles. The notable exceptions of the Alfisols 
studied are Seaton (No. 1) and Fayette (No. 3) lo- 
cated in Carroll County. The presumed Mississippi 
River source in this area contributed more sand to the 
loess than is indicated in other areas. Seaton (No. 1), 
which was sampled within about one mile of the river 
bluff, contains from 10.7 to 22.1 percent sand in the 
upper 514 feet of the profile and increases markedly 
below this depth. Fayette (No. 3), located almost 
directly east of the Seaton (No. 1) profile, approxi- 
mately 8 miles from the river bluff, contains 6.5 to 11 
percent sand in the upper 514 feet of the profile. 

Considerable variation in clay content occurs among 
these soils. In the previous discussion on morphology, 
the illuviation of clay and presence of clay films was 
mentioned. These soils all have argillic horizons which, 
by definition, require among other things a 20-percent 
increase in clay content over the surface horizons and 
evidence of clay translocation. The argillic horizons 
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Table 10. — Selected Characteristics of B2 Horizons of Alfisols Studied* 
Depth to 
Total middle of . . , 
Series and pricy cee horizon of Max. <2u % clay in BP % coarse silt Ca/Mg Base 
profile no. ieee max. clay clay (%) % clay in A % fine silt ratio sat. (%) 
accum. 
(inches) 
Soils with weak development 
Seatone tyme wie. hose e deee ot rat 15 23 DP A DD Dea. 2.6 al 
Pai REMRN aI ee RY. el. ee OTe Wiens a2) Ns} 26 Diem 1.9 oe Dae, mS 
POLAR CIN in eee Ath, Oakes 14 25 22.4 Deel ioe 2.4 76 
Soils with moderate development 
Mi CCOM Sera hag ors oe + ph go crn ak 26 27 29.4 eS ro it 63 
PVERROM Tt aces coe res away fc cules 20 7AM 34.6 eS 1.0 2 78 
EVE Ceen() Meets es Spo... Bots shal onde Pil Dy 30.3 226 1.3 2A, ail 
UAC LUCK (CO) einer jc cc-ahikectwss wats Gite aaj als ees 16 19 Shad Yi) oe Bee 95 
ANKOPAG : 6 eG ae Rn See 21 24 SHlaS) 2.4 ikaw 2.0 78 
REE WT aes ies ws Sisyh olia «8 ie 23 26 Wests D3 il. il ey 93 
SECON GMT Sty (S)))ee) crcngs canal somes ee 14 Bil O255 2.4 1.0 5 76 
SSELOMOmns t(D) eee snee a lacs ec qe we eae 26 18 37.0 Drees) ib thf 99 
SELOMSMUTSE(LO) 2 shone chin cata de eeu 23 30 30nd 2.4 Lad 13 86 
ESVCLAC CREM de ee Ne ROR LA) Slr. Ss Di 3} Sa0) 2.4 itil 185 87 
TELENGO SSS SSS The ee a eae 28 26 39.8 2.4 38) 1.6 100 
Soils with moderately strong development 
NOUN Ah Oe chins Beis ony st yd dhe ehoA 4 5.0 26 22 36.9 Ds .6 D4 88 
(Cleaway (IED) ss 6% te ane ae ne ee 27 21 36.6 2.4 9 iS 81 
INIGIRNES. bons 4 oe ee 27 22 36.8 D5) 8 1.4 85 
UNE DUAN 4 ae Ea eo A 24 18 36.4 2.8 8 UL 2 67 
Eero eres te AL, ol sein eiibale Bhat s 15 22 36.4 Dhol ae. rei 71 
INSEE 5 cutee EES oe eR ae tee Oh ee 20 20 36.4 IR 8 fee) 69 
[xGatovamenk (CWO 5G aee eae coo © bn le neem 18 19 41.1 2.9 olf 1.4 97 
| S<eron aie) me. (N7) de arom oe ena ee 19 24 SORZ Bal .6 AG dads 
RUS REVSGS 5 veoh SR cle een Siac Sd tae 19 22 40.2 el if) il 0 87 
Plrenvilte (ha) 55.5 yrs nadine ay se" 20 20 40.3 3.4 8 vk 70 
a Weighted according to thickness of Bz subhorizons. 
> Ratio of maximum clay in Bz to minimum clay in A. 
° \ 
are those containing the higher clay contents and usu- Pa 
ally, but not entirely, corresponding with the B2 hori- bo 
zon and its subdivisions. 10 Seas 
The degree of expression of the argillic horizons ee 
and profile development allow general groupings of Soe 
these soils as indicated in Table 10. The Seaton (and e We 
Decorra) soils of Area 1B on the Soil Association Map I | 
have weakly expressed argillic horizons and maximum Fi i ' 
clay contents (Table 10) not exceeding 27 percent and 3° ( A 
° . < / 
ranging from about 18 to 27 percent. These soils have : fp / 
silt loam textures throughout their profiles. They occur x wy! a 
5 ‘ 3 a 40b 
associated with the deep, coarser loess deposits near the a { ae 
Mississippi River source area. eae 
The Fayette, Rozetta, Stronghurst, and Traer soils cof as fe 
. iA / 
form a toposequence representing moderately devel- y ieee enet well Dicined) 
oped soils occurring in 2B areas on the Soil Associa- of i/ : 
A] x——* Rozetta (Moderately Well Drained) 


tion Map. They possess more strongly developed 
argillic horizons and show more evidence of clay illu- 
viation than the Seaton and Decorra soils. Figure 13 
shows the clay distribution with depth of representative 
profiles of this toposequence occurring as landscape 
associates at the sampling site in La Salle County. The 
Fayette (No. 6) and Rozetta (No. 7) soils show a very 
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Distribution of clay in an Alfisol toposequence of mod- 
erately developed soils. (Fig. 13) 
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similar clay distribution pattern. The somewhat poorly 
drained Stronghurst (No. 9) has more clay in the B2 
horizon (maximum of 37 percent) and the poorly 
drained Traer (No. 11) has fine silty clay loam tex- 
tures throughout the B2 horizon (approximately 20 to 
40 inches depth) with a maximum clay content of 39.8 
percent. 

The Traer and Stronghurst soils are wet for longer 
periods of time than the Rozetta and Fayette soils and 
this encourages the weathering processes of hydration 
and hydrolysis. In addition, a fluctuating water table 
and greater total amount of water passing through the 
soil profile because of topographic position favors in- 
creased clay movement and concentration within the 
profile. Normally it could be assumed the clay content 
of the original parent loess of these soils was quite 
uniform. Particle size distribution data from relatively 
unaltered loess containing significant carbonates is 
available only from the Stronghurst profile. If the 
loess at this site containing the four members of the 
toposequence was uniform, the additional clay accum- 
ulation in the Traer (No. 11) profile could not be 
explained on the basis of clay translocation alone, but 
implies considerable clay formation in its wetter en- 
vironment. 

Table 10, page 45, shows the maximum content of 
<2u clay in the four Fayette profiles included in this 
study. All profiles have silty clay loam B2 horizons. 
The extensively occurring Fayette soils have clay con- 
tents in the B horizon ranging from 27 to 35 percent. 
This same clay range is typical of Rozetta soils. Strong- 
hurst soils will probably average slightly higher in clay 
maximum values. Traer soils have the strongest de- 
velopment of the soils in this sequence and because 
of their high clay content are classed as fine textured 
in the family category of the classification system. 

The soils occurring generally in 3B areas on the 
Soil Association Map also form a drainage or topo- 
sequence. These soils are normally considered to have 
moderately strong profile development and occur in 
areas where the loess deposits are thinner or more 
finely textured, or both. The soils in this sequence, 
including Clary, Clinton, Keomah, and Rushville, have 
well-developed argillic horizons with clay maximum in 
B2 horizons exceeding 35 percent. These soil series 
are presently all classed as fine textured in the family 
category of the classification system (Table 16, page 
5/).-Clary (No. 13)" and Clinton (Nos 14)" of this 
study, however, qualify for the fine silty rather than 
the fine family. The range in clay content of the B2 
horizon is normally 35 to 42 percent. 

The distribution of 3B areas on the Soil Associa- 
tion Map is restricted to the southern one-half of the 
study area. The classical distribution pattern of the 
different stages of development in loess soils is best 
illustrated in the southwestern portion of the Asso- 
ciation Map in an easterly direction from Henderson 
County to Knox County. Considering the forested 
soils (letter B), the Seaton and associated soils, area 
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1B, occur in a narrow band just to the leeward side 
of the Mississippi River source area. Fayette and 
associated soils, area 2B, occur throughout a wider 
belt to the east, and Clinton and associated soils, area 
3B, occur in eastern and southern Warren County and 
eastward through Knox County. The soil pattern fol- 
lows closely, but not exactly, the loess thickness pattern 
(Fig. 5, page 13) in this region. Soils possessing the 
morphology and properties of those in area 3B are 
not known to occur to any great extent north or east 
of the Green River basin or immediately adjacent to 
the basin on the south. Loess thinning patterns (Fig. 
5, page 13) do exist in these areas, but only the Seaton 
and Fayette stages of development are represented by 
the soils. Thinner glacial drift or absence of drift 
below the loess, bedrock-controlled topography, and 
greater percentage of well-drained upland soils are 
characteristics of the areas north of Green River basin. 
These characteristics contrast with 3B areas in the 
southern half of the study area which have comparable 
loess thickness. It has been suggested by Fehrenbacher 
et al. (1968) that clay accumulation in B horizons 
appears to have maximum expression in forested, loess 
soils in a zone through west-central Illinois which in- 
cludes many 3B areas in the southern portion of this 
study area. It is suggested that clay formation to the 
north of this area has been less because of slightly 
lower rainfall and temperature which probably has pre- 
vailed since loess deposition and during soil profile 
development of these soils (Tables 2 and 3). 

Table 10, page 45, lists the maximum clay content 
in the B2 horizons and the ratio of maximum clay in 
B2 horizons to minimum clay in A horizons for all the 
Alfisols studied. The ratio of coarse silt to fine silt in 
B2 horizons, also shown in Table 10, indicates that pro- 
files with the greatest clay contents also tend to contain 
more fine silt than coarse silt. This relationship was 
shown by Muckenhirn et al. (1955) in several forested 
loessial soils in the Mississippi Valley. 

Figure 14 shows average clay content with depth for 
Seaton (No. 1 and 2), Fayette (No. 3, 4, 5, and 6), 
and Clary (No. 11 and 12) to show the contrast exist- 
ing between well-drained soils of the three “degrees 
of development” recognized in classifying and mapping 
these soils. 


Bulk density, porosity, and hydraulic conductivity 
values were obtained from selected horizons of eight 
of the Alfisols of this study. These are profile No. 6, 
7,8, 9, 11, 13, 16, and 17 representing Fayette, Rozetta, 
Stronghurst, and Traer profiles from the moderately 
developed sequence and Clary and Keomah profiles 
from the moderately strongly developed sequence of 
soils. Drainage and stage of development differences 
seem to have little effect on these properties, except 
perhaps hydraulic conductivity. 

Bulk density values are lowest in Al horizons and 
tend to increase with depth, averaging highest in C 
horizons. Increases below the B2 horizons are small. 
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—— — Fayette (Ave. 4 Profiles) 
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Average distribution of clay in well-drained Alfisols rep- 
resenting three development stages. (Fig. 14) 


Four Al horizons range from 1.22 to 1.33, with an 
average of 1.28; eight A2 horizons range from 1.32 to 
1.50, with an average of 1.39; ten B2 horizons range 
from 1.36 to 1.52 with an average of 1.45; four B3 
horizons range from 1.43 to 1.53, with an average of 
1.47; and seven C horizons range from 1.41 to 1.58, 
with an average of 1.49. Four of the seven C horizon 
samples were taken in calcareous loess and the lowest 
(1.41) and highest (1.58) values were calcareous 
samples. 

Total porosity shows little relationship between soils. 
Values range from 40.0 percent in the A2 of Keomah 
(No. 17) to 51.4 percent in the B2 of Stronghurst 
(No. 8). Values were determined on only four Al 
horizons and three of these had the highest porosity in 
their respective profile. Porosity was determined on 
AZ horizons of all eight profiles and in four cases they 
had the lowest porosity. In three other profiles, A2 
porosity was next to lowest. The reduction of total 
porosity of A2 horizons is the result of reduction in 
capillary porosity (percent pore space not drained by 
60 cm. tension) rather than noncapillary porosity. 
Noncapillary porosity ranges from 2.0 percent in the 
B2 of Keomah (No. 17) to 9.9 percent in the B2 of 
Stronghurst (No. 8). Lowest noncapillary percentages 
occur in B2 horizons or lower in the profile. 
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Hydraulic conductivity values are low in C and B3 
horizons where structure is lacking or weak. In all 
eight profiles, slowest conductivity occurred in B2, B3, 
or C horizons. The data indicate some tendency for 
conductivity to be slowest in the Keomah soils (No. 16 
and 17) and Traer (No. 11) which have thicker, more 
finely textured B2 horizons than the other five profiles. 


Water retention values. Water retained at 14- 
atmosphere and 15-atmosphere tension was determined 
on Fayette (No. 4 and 6), Rozetta (No. 7), Strong- 
burst Nor oand))) Lraer (No. 11), Clary (No. 12 
and 13), and Keomah (No. 16 and 17). Available 
moisture was considered as moisture capable of being 
held between these two tension values. Where not 
available, assumed bulk density values ranging from 
1:3 for surface horizons to 1.5 for C horizons were 
used to determine estimated inches of available water 
capable of being held to a depth of 60 inches. These 
calculated values are very similar for all profiles, aver- 
aging nearly 18 inches of available water to this depth. 
On the basis of these data, the Alfisols included in this 
study could be expected to have the capacity to hold 
somewhere between 15 to 19 inches of available water 
to a five-foot depth. 


Chemical Properties 


Organic carbon content distribution with depth 
exhibits a general pattern for all Alfisol profiles sam- 
pled. Maximum content occurs in Al or Ap horizons 
with a sharp decrease to less than 1 percent organic 
carbon in A2 horizons. This reduction occurs at depths 
of less than 10 inches and then a gradual decrease 
occurs with depths in the profile. The range in organic 
carbon in Al and Ap horizons is 0.87 percent in 
Seaton (No. 1) and Fayette (No. 3) to 4.24 percent 
in Stronghurst (No. 8). The latter was sampled in 
a bluegrass roadbank and has a much higher carbon 
content in the surface horizon than would be expected 
under cultivation. Although there is some overlap in 
the data, a general relationship exists between color 
and organic carbon content of surface horizons and 
the drainage class or moisture relationships of the soils 
in this study. Poorly and somewhat poorly drained 
soils normally have more darkly colored Al or Ap 
horizons with higher organic carbon content than their 
moderately well- or well-drained landscape associates. 
The toposequence of Fayette (No. 6), Rozetta (No. 
7), Stronghurst (No. 9), and Traer (No. 11), which 
occur as close associates in the same landscape in 
La Salle County, illustrates this normal relationship, al- 
though differences in organic carbon content are small 
(Fig. 15). The comparison of average organic carbon 
distribution curves for Seaton, Fayette, and Clary are 
given in Fig. 16. These soils represent the well-drained 
series of the three development stages. 


pH and base saturation. Hydrogen ion concentra- 
tion expressed as pH values indicates much greater 
acidity in the Alfisols than the Mollisols of this study. 
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Distribution of organic carbon in an Alfisol topose- 
quence of moderately developed soils. (Fig. 15) 


Lowest pH values in the Seaton profiles, Fayette (No. 
6), and Keomah (No. 16) fall in the strongly acid 
range, while all other profiles have horizons that are 
very strongly acid. Clinton (No. 14) and Keomah 
(No. 17) have horizons with pH values below 4.5 
which are extremely acid. Most of the Alfisols have 
surface horizon pH values that reflect additions of 
agricultural lime or road lime dust to the soil surface. 
Greatest acidity normally occurs in B horizons where 
lowest pH values most commonly range between 4.5 
and 5.0. Four profiles had lowest pH values in AZ 
horizons. Highest pH values occur in the C horizons; 
the few exceptions were in profiles that were not sam- 
pled much deeper than depth of the solum. Rushville 
(No. 18) remained acid to greater depths than the 
other soils and had a pH value of 6.0 at 132 inches. 
The typical level to depressional nature of the Rush- 
ville site favors accumulation of runoff from adjacent 
areas and the movement of large amounts of water 
through the soil. Leaching of carbonates and develop- 
ment of acidity to considerable depths can be enhanced 
under these conditions. 

Percent base saturation of all profiles is well above 
the minimum requirement defined for the Alfisol order 
in the National Soil Classification System developed 
by the Soil Survey Staff, USDA (1960). Lowest 
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Average distribution of organic carbon in well-drained 
Alfisols representing three development stages. (Fig. 16) 


values occur in the A2 horizons of Stronghurst (No. 
8 and 10) and in the Al and A2 horizons of Clinton 
(No. 14), which are all below 30 percent. In all pro- 
files, some portion of the B horizons have base satu- 
ration values of 75 percent or higher. No distinct dif- 
ferences in pH values or percent base saturation occur 
that can be clearly related to the degree of develop- 
ment of these soils. 


Cation exchange capacities vary primarily with 
the organic matter and clay content of the soil profile. 
In these soils, the Al or plow layers usually have fairly 
high values because of organic matter accumulation in 
these horizons. Surface horizons range from a low of 
9.6 me./100 g. in Seaton (No. 1) to 23/5)>mie7100ee: 
in Stronghurst (No. 8), with an average for all pro- 
files of 14.2. Stronghurst (No. 8) has an unusually 
high organic matter content, probably caused by sam- 
pling in a bluegrass sod roadbank. A2 horizons or A3 
horizons, as in the case of the Seaton profiles, usually 
have the lowest values because of their low combined 
organic and mineral colloidal content. Maximum values 
in all but one profile occur in some subdivision of the 
B2 horizon, usually that subhorizon with the maximum 
clay content. 

The maximum exchange capacities of the Seaton 
profiles are low: 16.8 me./100 g. for profile No. 1 
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and 14.5 me./100 g. for profile No. 2. These low 
values are related to the lower clay contents in these 
profiles in comparison with the more strongly developed 
soils. Maximum values ranging from 26.0 to 28.8 me./ 
100 g. occur in the B2 horizons of all Stronghurst, 
Traer, Clinton, Keomah, and Rushville profiles. Aver- 
age cation exchange capacities for B2 horizons of all 
the Alfisols except Traer (No. 11) and Rushville (No. 
18) are indicated in Table 12, page 53. Discussion of 
this table, indicates the trend of increasing exchange 
capacities with increasing development in well- and 
moderately well-drained Alfisols. Also, as drainage 
class becomes poorer, exchange capacities tend to in- 
crease. It is suggested the increased clay content in both 
situations is primarily responsible for these trends. 


Exchangeable cations. The exchangeable amounts 
of individual bases, where determined, are shown in 
the Appendix. Calcium is the dominant exchangeable 
cation in all profiles except for Keomah (No. 17), 
where exchangeable magnesium is dominant below 
the A2 horizon. This may be caused by an original 
parent material difference in the Keomah sampling 
area rather than an indication of more intense weather- 
ing of the profile. Exchangeable potassium occurs in 
generous amounts in most profiles. Sodium occurs in 
small amounts and in a few profiles shows increases 
with depth. The ratio of exchangeable calcium to 
magnesium has been used as an indicator of profile 
development and weathering by Muckenhirn et al. 
(1955). Table 13, page 53, shows the average ratios 
for major horizons of the three catenas of Alfisols in 
this study. It is pointed out on page 52 that the cal- 
cium-magnesium ratios narrow, going progressively 
from the weakly developed Seaton catena to the most 
strongly developed Clary catena. The averages also 
indicate a narrowing of the ratio in all catenas with 
depth through the B3 horizons, and even into Cl hori- 
zons in the Seaton and Fayette catenas. The calcium- 
magnesium ratio in B2 horizons for each individual 
Alfisol profile is given in Table 10, page 45. 


Available phosphorus. Phosphorus tests (P, and 
P,) according to the methods described by Laverty 
(1963) were made on all horizons of 12 of the Alfisol 
profiles sampled. No test results are reported for 
Seaton or Clinton profiles. The P, test measures 
readily available or adsorbed phosphorus and the P, 
test measures both available and reserve phosphorus. 
These soils are all located in the portion of Illinois 
considered to have a high inherent phosphorus-supply- 
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ing power below the plow layer according to Aldrich 
et al. (1970). P, test values average relatively high 
and subsoil characteristics favor good root penetration 
and branching in this area. 

Values for the P, test have a relationship with pH 
values in most profiles because horizons with lower 
pH values (more acid) tend to have the highest P, 
values. Trends in most profiles are low P, test values 
in surface horizons, high values in the B horizons, and 
lower values again in C horizons. Py, values follow a 
similar pattern, but tend to remain high in C horizons. 
P, and P, values are relatively high, but the profiles 
sampled east of the Illinois River, Clary (No. 12 and 
13) and especially Keomah (No. 16 and 17), have lower 
values than the other soils. The Keomah profiles (No. 
16 and 17) have shallow sola and both have calcareous 
loess at 41 inches. The shallow depth of leaching sig- 
nificantly affects available and reserve phosphorus in 
these profiles. While P, and P, values are low in rela- 
tion to the more deeply leached profiles, both show a 
high P, value just above the calcareous loess. In the 
La Salle County toposequence (Fayette No. 6, Rozetta 
No. 7, Stronghurst No. 9, Traer No. 11), Stronghurst 
has lower P, values than the associated soils. Strong- 
hurst has the thinnest solum with calcareous loess at 
46 inches. Depth of carbonate leaching is 69 to 100 
inches in the other three soils in the toposequence 
which have higher P, values. Depth of carbonate 
leaching in the loess parent material appears to have 
more affect on phosphorus availability than the natural 
drainage class of the soil or the pH values in the solum. 


Water Table Studies 


Water table studies were conducted from 1961 to 
1965 in the toposequence of Alfisols, including Fayette, 
Rozetta, Stronghurst, and Traer in La Salle County 
(Fehrenbacher et al., 1969). Water tables were near 
the surface in the poorly drained Traer and somewhat 
poorly drained Stronghurst during the late winter and 
early spring seasons when rainfall was nearly normal 
or above normal. During these same periods it was 
as high as 45 to 50 inches below the surface for a 
short time in moderately well-drained Rozetta. The 
water table was never above 84 inches depth in the 
well-drained Fayette during the study. In the very dry 
year of 1963, the water table was below 60 inches depth 
in all of these soils. The site on which the water table 
studies were made was in bluegrass pasture with scat- 
tered trees throughout the study period. 
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Genesis and Development of Deep Loess Soils 


The widespread occurrence of Peorian loess in north- 
western Illinois, its relatively uniform texture, and its 
gradual thinning from the Mississippi and Illinois 
River floodplains, indicate wind as the final transport- 
ing agent. Its source was primarily the silty sediments 
deposited in the major floodplains from melt-waters 
of Woodfordian glaciers. Some of the sand may have 
had a more local source, as mentioned on page 14. Some 
of the montmorillonitic clay may have had a more dis- 
tant source according to Beavers (1957), although 
Frye et al. (1962) concluded that “both the clay and 
coarser fractions of the loess were derived locally from 
the sediment transported through the source valleys.” 

The soils included in this study have weathered about 
8,000 to 10,000 years or slightly longer according to 
radiocarbon dating and carbonate leaching measure- 
ments or about 18,000-20,000 years according to esti- 
mates based on varve counts and other geological 
evidence. Both are very short periods in the geological 
time scale and these soils must all be considered 
youthful. 

Regardless of the actual number of years that have 
passed, the Ipava-Clinton group of soils (Areas No. 
3 on the colored Soil Association Map) have more 
strongly expressed horizons than the Muscatine-Fayette 
soils (Association Areas 2), which in turn have more 
strongly expressed horizons than the Port Byron- 
Seaton soils (Association Areas 1). Other less de- 
veloped soils than Port Byron and Seaton, soils with- 
out B horizons and with extremely abbreviated sola 
(e.g. Hamburg, Tallula, Hopper), are present but usu- 
ally occur on steep slopes where erosion tended to keep 
pace with soil development. Furthermore, each deep 
loess soil type found in northwestern Illinois has pro- 
file characteristics that distinguish it from all other 
deep loess types. These distinguishing features are 
caused primarily by variations in the parent loess, by 
length of effective weathering time, by differences in 
drainage or aeration, and by differences in native 
vegetation. 


Parent Material 


The sola of all soils studied were formed in Peorian 
loess more than five feet thick. As judged by the rela- 
tively unweathered portion of the C horizon (1.e., the 
calcareous material), Peorian loess was high in silt 
when deposited, ranging for the most part between 75 
and 85 percent by weight. It was relatively low in 
clay, ranging primarily between about 12 and 20 per- 
cent, and very low in sand with less than 5 percent 
except in some areas on or adjacent to the bluffs. The 
sand is mostly fine to very fine (0.25-0.05 mm.) and in 
many samples consists of 2 percent or more secondary 
iron oxide concretions. Material of gravel size (greater 
than 2.0 mm.) is rare, but when present consists of 
either secondary concretions formed in the loess 


through weathering or small pebbles that were incor- 
porated by burrowing rodents or Crustacea or by frost 
action. 

In the past, loess has been considered a uniform ma- 
terial particularly as a soil parent material. Compared 
with glacial till and water-deposited sediments it is 
relatively uniform, but when examined in detail impor- 
tant variations are found (see pages 16 to 19). 

Under intermediate internal drainage (1.e., moder- 
ately poor to moderately well-drained) strata of cal- 
careous Peorian loess with 5Y 4/1-5/1, 2.5Y 5/2-6/2, 
and 10YR 5/4-5/6 colors, as well as iron concretion 
bands and concretions of 7.5YR 5/6-5/8, all appear 
in the same vertical section (see description of soil 
No. 29 in Appendix). In areas of poor drainage with 
a high water table, colors are primarily gray, but usu- 
ally include mottles of brown or yellowish brown and, 
in well-drained sections with a deep water table, the 
colors are mostly yellowish brown, but sometimes in- 
clude grayish mottles or faded remnants of grayish 
strata. 

Total sand, total silt, and total clay do not appear 
to differ significantly in the calcareous portion of any 
one vertical section of thick Peorian loess, but the 
ratio of coarse silt (0.05-0.02 mm.) to fine silt (0.02- 
0.002 mm.) and coarse clay (0.002-0.0002 mm.) to 
fine clay (<0.0002 mm.) may change from greater 
than 1 to less than 1 and vice versa. Also, certain 
chemical and mineralogical properties vary. The sig- 
nificance of these physical, chemical, and mineralogical 
variations is not well understood, but they may be 
caused primarily by differences in the original source 
material. 

Leverett (1899) noted that loess on the river bluffs 
near the source was more coarsely textured and more 
porous than at some distance away. Recent field studies 
indicate that loess high enough in coarse silt to be 
easily detected occurs only on those parts of the bluffs 
where Hamburg soils are found. Change in average 
particle size is not readily noticeable between sections 
of calcareous Peorian loess in the Port Byron-Seaton 
soil areas 1 to 2 miles from the bluff compared with 
those 25 or more miles distant in the Ipava-Clinton soil 
areas, even though the proportion of coarse silt tends to 
decrease and fine silt tends to increase. Differences are 
noticeable in the B2 horizons of the soils, however. 
Port Byron-Seaton soil areas have silt loam B2 hori- 
zons with very weak structural development; Musca- 
tine-Fayette areas have light to medium silty clay loam 
B2 horizons with moderate to strong structural develop- 
ment; and Ipava-Clinton areas have heavy silty clay 
loam to light silty clay B2 horizons with strong struc- 
tural development, including rather thick aggregate 
coatings (see descriptions in Appendix). 

Smith (1942) decided that soil profile differences 
were probably not caused by fractionation of loess by 
the wind and suggested that mineralogical studies were 
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needed “to determine whether differences exist be- 
tween early and late Peorian deposits.” But Jones 
and Beavers (1964a) in their study of the mineralogy 
of Seaton, Fayette, and Clinton, found no consistent 
relationship with distance from source, except pos- 
sibly a decrease in the proportion of heavy minerals. 
They did note, however, more variability in the upper 
20 inches of the soil profiles, particularly of the Seaton 
and Fayette, and suggested that these two soils were 
“developed in much thicker recent loess and much 
younger Peorian loess than the Clinton.” 


Climate 


According to the best evidence available, the climate 
during the period of development of the deep loess 
soils in northwestern Illinois varied from cool to warm, 
moist to dry, and vice versa a number of times. Fol- 
lowing retreat of the last continental glacier, tempera- 
ture and rainfall probably remained within a range 
favorable to the growth of plants. 

A period of perhaps 2,000 years duration, somewhat 
warmer and drier than present, seemingly occurred 
between about 6,000 and 4,000 B.P. (Flint, 1947) or 
about 4,050-2,050 B.C. Because grass is the climax 
vegetation in dry areas, it is possible that this hypsi- 
thermal period (Deevey and Flint, 1957), together with 
more recent shorter dry periods, may have been respon- 
sible for the wide extent of prairie and resulting Mol- 
lisolic soils in this region. 

From about 1,000 B.C. to the middle 1,800’s A.D. 
several cool periods alternated with warm periods 
(Russell, 1941). Numerous mountain glaciers formed 
during the colder periods and melted during the 
warmer periods. It was probably during this time 
that forests began encroaching on the prairie, result- 
ing in the formation of Alfisolic soils and their inter- 
grades. This encroachment began along the main 
stream valleys and had progressed from these valleys 
somewhat more to the east than to the west. It was 
apparently continuing until halted by clearing and 
cultivation. 

Regardless of fluctuations in temperature and rain- 
fall. the net effect in the soils in northwestern Illinois 
was (1) leaching of carbonates from the A, B, and 
upper C horizons, (2) partial removal of bases from 
the A and B horizons, replaced with equivalent amounts 
of hydrogen, (3) partial removal of iron and alumi- 
num from the sola and a proportionate increase in sili- 
con, and (4) slight to moderate fine clay formation 
with some translocation and accumulation in the B 
horizon. 


Oxidation or Drainage 


The combined influence of topography and depth 
to water table produced a range in soil profile color 
in the soils studied from an overall gray (i.e., poorly 
oxidized or poorly drained), to an overall brown or 
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yellowish brown (i.e., well-oxidized or well-drained). 
Between these extremes various shadings or combina- 
tions of gray and brown or yellowish brown occur, 
including mottlings, so that poorly oxidized, imper- 
fectly oxidized, moderately well-oxidized, and well- 
oxidized soil profiles are recognized. 

Because loess is a medium-textured, moderately per- 
meable material in which air and water movement are 
relatively free and the water table is normally deep 
under high, narrow ridges and shallow only in the 
footslopes and depressions or broad nearly level areas, 
soil drainage sequences or hydrosequences are com- 
plete in many places. Poorly oxidized soils formed in 
those nearly level to depressional areas where the water 
table was at or near the surface during most of the 
year because of lack of drainage outlets (e.g., Traer 
silt loam and Sable silty clay loam). Well-oxidized 
soils formed in those rolling to steep areas where the 
water table tended to remain below the soil solum 
(e.g., Fayette silt loam and Tama silt loam) (see water 
table discussion on page 49). 


Vegetation and Organisms 


The kind of native vegetation, including all asso- 
ciated plant and animal life, that occupied an area for 
a considerable time (perhaps 1,000 years or more) was 
responsible for certain distinguishing features in the 
soils of the area. Without some form of permanent 
plant cover, little or no organic matter would have 
accumulated and no resulting soil characteristics would 
have formed. 

Two contrasting kinds of native vegetation, tall- 
grass prairie and deciduous forest, occupied the land- 
scape in northwestern Illinois when settlers first entered 
the region in the early nineteenth century. Wet prairie 
or marsh vegetation, as well as some bog vegetation, 
were also present, but are included with prairie in 
this discussion. 

The net effect on all soils of both kinds of native 
vegetation was an accumulation of organic matter on 
the surface and within the topsoil layer. At the time 
of settlement this accumulation was probably just 
reaching its maximum for the environment under 
which most of the dark-colored soils or Mollisols de- 
veloped, but was probably already at or slightly beyond 
maximum for the light-colored soils or Alfisols. How- 
ever, under cultivation and present cropping practices, 
organic matter is declining rapidly in both kinds of 
soils. 

Under prairie vegetation the soils developed thick, 
very dark brown to black Al horizons in which the 
dark color fades gradually below 10 to 15 inches into a 
lighter colored B horizon. Areas of these soils are dis- 
tinguished on the colored Soil Association Map by “A” 
in the symbol (e.g., LA, 2A, 3A, and so on). Under 
forest vegetation the soils developed thin (1- to 5-inch) 
dark gray to dark brown or black Al horizons in which 
the dark color changes abruptly to light colors at the 
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contact with a well-developed, moderately thick A2 
horizon. Areas of these soils are indicated on the soil 
association map by “B” in the symbol (e.g., 1B, ZB, 
3B, and so on). These latter soil areas are further 
distinguished on the map by a pattern of fine black 
stippling. Figure 8, page 33, also shows vegetation dis- 
tribution in the study area. 

In many places between the forest and prairie areas 
a narrow belt of combined tree and grass vegetation 
was present at the time of clearing and cultivation. It 
is thought that forest was encroaching on prairie under 
the prevailing climatic environment. Soils in these 
areas differ from Mollisols in having an AZ horizon. 
They differ from typical Alfisols in having a thicker 
Al and a relatively thinner A2. No areas of these 
intergrade soils were considered large enough to show 
separately on the Soil Association Map. Most were in- 
cluded with the Alfisols, but some areas were included 
with Mollisols for convenience and map simplicity. 


Degree of Weathering 


Although some weathering may have taken place 
during loess deposition time (and this potential would 
be greatest at the greatest distance from source), the 
final removal of carbonates from the soil sola, as well 
as present physical profile formation, took place pri- 
marily after loess deposition ended in northwestern 
Illinois. 

On steep slopes at or near the bluffs where erosion 
almost kept pace with soil formation, very weakly de- 
veloped soils may be found (e.g., Timula silt loam). In 
other areas, under an environment in which little or no 
erosion or deposition took place and where excess water 
collected and percolated through the soil, the sola 
formed rapidly and soils of relatively advanced de- 
velopment are present (e.g., Denny silt loam). Be- 
tween these two extremes are the three developmental 
groups of Mollisols discussed in detail (pages 32 to 40) 
and Alfisols discussed on pages 40 to 49. Both Mollisols 
and Alfisols are divided into the three degrees of soil 
profile development primarily on differences in texture 
of the B horizon, although structural development and 
aggregate coatings in the B also differ significantly. 
Other differences are indicated from a study of the 
laboratory data. 

Where undisturbed and untreated, the imperfectly 
oxidized Mollisolic soils of this study (i.e., Muscatine 
silt loam and Ipava silt loam) seem to have reached a 
maximum accumulation of organic carbon for the 
present environment. Although range of organic car- 
bon in the upper Al of Muscatine encompasses that of 
soils located near the boundary between Muscatine and 
Ipava in the field, the averages are similar (Table 11). 
Also the range of organic carbon in the lower Al 
plus A3 of Muscatine encompasses that of the border- 
line soils, but the average is lower in the borderline 
soils and a more rapid decrease in organic matter is 
indicated. 


[ March, 


In the Ipava soils, in both the upper Al and lower 
Al plus A3 horizons, the range in organic carbon tends 
to be lower than for the Muscatine or borderline soils. 
Also the averages are lower, indicating that organic 
matter accumulation in Ipava is probably beyond maxi- 
mum and is declining. That the decrease will continue 
is borne out by characteristics of the soils included in 
the recognized next stronger stage of development. 
This developmental group of soils is represented by 
Herrick silt loam which has a slightly grayish Al and 
an incipient A2 horizon. Herrick soils are not included 
as part of the present study. The Joy silt loam soils 
probably have not reached an organic-matter maximum 
as yet and should continue to increase. The Alfisols 
appear to have already passed maximum accumulation 
of organic matter. 

Average cation exchange capacities in the B2 hori- 
zons of the soils studied (Table 12) increase with in- 
creased development in the well- and moderately well- 
oxidized Alfisols and in the moderately well- and 
imperfectly oxidized Mollisols. They tend to increase 
as drainage class or oxidation decreases or becomes 
poorer. These increases are undoubtedly caused by in- 
creased clay content in both situations. However, most 
of the ranges overlap and the data are too meager to 
be conclusive. Also averages for the imperfectly oxi- 
dized Alfisols and well-oxidized Mollisols decrease with 
increased development, but again the data are much 
too meager for valid comparisons and trends. 

Developmental trends in exchangeable cations are 
not apparent in the soils studied. Exchangeable cal- 
cium in the A2 and B1 horizons averages higher in the 
Seaton soils than in either the Fayette catena or Clary 
catena, but in the B2, B3, and Cl it averages highest 
in the Fayette catena, although all ranges overlap. Ex- 
changeable magnesium in part averages highest in the 
Clary catena compared with Seaton and Fayette ca- 
tenas. Whether these differences in exchangeable cal- 
cium and exchangeable magnesium are caused by 
differences in the original parent material or by dif- 
ferential weathering is not known. 

In the Mollisols exchangeable calcium averages 
highest in the Ipava-Tama soils, as does exchangeable 
magnesium in all horizons except the Cl. This would 
seem to indicate differences in the parent material and 
possibly greater concentrations of elemental calcium 
and magnesium in the fine silt fraction compared with 
the coarse silt fraction. This, however, is not borne out 
by the data of Jones and Beavers (1964a). 

The ratio of exchangeable calcium to exchangeable 
magnesium, on the other hand, narrows from the 
weakly developed through the moderately developed 
to the most strongly developed soils in both the Alfisols 
and Mollisols, although ranges again tend to overlap. 
Range and average calcium-magnesium ratios for the 
respective horizons (except Al) are shown in Table 
13. Data for Al horizons are not included because of 
possible differences caused by liming or other con- 
tamination. 
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Table 11. — Organic Carbon Content of A Horizons of Muscatine 
and Ipava Soils in This and Other Studies 


Muscatine-Ipava 


Muscatine a . Ipava 
Tonzon orderline 
and thickness No. of O.C: Nagar OC. No. of OC. 
profiles (%) ponies (%) profiles (%) 

Upper Ai (0-10”) 

Ranges acre te ee 11 5. 36-2; 54 6 4.26-2.57 10 4.05-2.51 

AV CLAS CAM Tree rae 3.34 SRO Bio il 
Lower A1 plus A3 (11-18”) 

Range yaar hee oe 11 3.36-1.50 6 2.79-1.74 10 2.69-1.41 

GA VGLAG Cree et eA 2.34 DAD 2.00 
Decrease upper A to lower A 

(A Viera eG: anit aeLeoe en ee 1.00 ib ea il, Thal 


Table 12. — Average Cation Exchange Capacities in me./100 g. 
of B2 Horizons of Some Alfisols and Mollisols Studied 


Well- Mod. well- Imperfectly 
oxidized No. of oxidized No.of oxidized No. of 
soils ake soils De, soils vee 
Alfisols 
Seaton 2 
RAMEE 3.5 oon bod oc soo lab ALG). & 
ENYSENGO. 5 oa soon ba He USS 
Fayette 4 Rozetta 1 Stronghurst 3 
Ran s Cua eee anes 15.6-23.6 18.9-21.2 2182855 
WAV CLA Chen aera. Seuaps 19.8 19.8 ING), 
Clary 2 Clinton 2 Keomah 2) 
[REWER oR cs gaico @Blee 18.7-21.7 22 .4-27.4 21 .5—27.5 
INVELA OC aied Macken eestor: 2 all 24.8 24.9 
Mollisols 
Joy 1 Joy 1 
| Seager et Gy encanta ae 15.8-16.5 16.3-21.2 
IA Viera g Cnr mrier sn. ¢ 16.1 18.7 
Tama 1 Tama 2 Muscatine 5 
Range a iereeey: atieles< TA. SPR al 15 .3-24.7 IS 32D) 
Je SPN, oid 6.001 4 ce 2208 19.3 ASS: 
Tama 1 Ipava 4 
Rane Caer ree ee = a. 21.4-22 .2 24 .5-30.9 
FAVELA? Cheers = PAL fe) HENS 
Table 13. — Average Ratio of Exchangeable Calcium to Magnesium 
in Various Horizons of Soil Catenas Studied 
Alfisols 
A2 Bl B2 B3 Ci 
Seaton (2 profiles) 
Rang Gay Pere Reon ee er ne Sth BRS BaeeeoSs PVPS Ces) 
PRUE orn ora.8 ped Onlin Oo Diora Bos ORES 4.0 S38) 2,0 es 1.9 
Fayette catena (9 profiles) 
RATS Cl ates Pa Nae gee era ane eee oe Doe Sele 4 Ole —2 68 ln l—2 5412 0-158 
PAWEEO G Cher Cesta ran aan heii Peta s okwe 3.6 2.4 il @ ila Lae 
Clary catena (7 profiles) 

FRE ING Cee eR MA | costs Shaph Serre ieee eee Ome 99) 5-2.3 fa tabi, 7/ 
TRA SEWR ops ceo, i ERO IRE eon © © Pde 2m 6 1.3 13 8) 
Mollisols 

A3 Bl B2 B3 Cl 

Joy (2 profiles) 

RANe Gack raw: eee i ae eta ree 3e2—38 4 350-371 271-32 1.9-274 ers 

TENN) BNC 3 oe atte ih teoeaceh ae Os CT Soe 31 BAG. Is Al eS? 
Muscatine catena (9 profiles)? 

RATIO OC Vee erate Fens teen ey ron eees 123.3 1,624.8 Weel Wiealeg Weak 

TACT AG Cen ene tec) aun fee's or. oes 2.4 2e2 i 4.5 1 
Ipava catena (5 profiles) 

Ral ge Chee meee ie OIL yc taal do 1/35 2eleo—2.0 ele 24 etl Oe e219 

TENA Fak 4 hiery Oooh hcdec: Se aS eae ee 2.4 ld 6 eG LG 


a Data from one profile only. 
> Poorly oxidized soils not included. 
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Table 14. — Clay Mineralogy of Selected Soils; Quantitative Estimates The various A and B horizons of the Mollisolic soil 
Made “on Basis iof Relative, Feak, Heights: alieeecseaibon sola all have greater than 50 percent base saturation 

ede eth ires woul ete he Cd salt Ro aPC and most have more than 70 percent. The Alfisols 

range as low as 20 percent saturated where untreated. 


| . Depth Montmo- Illite Kaolinite- Se: ie é ; : 
abe: orzo Gh Elldnitel sk SEantcn CLICHE Under a virgin environment those soils losing organic 
matter from the A horizon, but continuing to accumu- 
Fayette (Profile No. 4) late clay in the B, may remain approximately at the 
18130 A2 6-10 3 2 2 same level of base saturation for a considerable time. 
ee ae ey : 5 - Eventually the rate of mineral weathering and re- 
ee C1 46-56 3 7 1 plenishing of bases will decrease, resulting in a de- 
18136 G2 56-73 3 2 1 
ble 15.— Potassium Content and Cation Exchange Capacity (CEC) 
Fayette (Profile No. 6) ic ; 
18887 At 0-6 3 2 D of the Clay Fraction of Selected Soils; CEC Is on an Oven-Dry Basis 
18888 A21 6-9 3 ; S Hann CEC 
18890 Bl 13-16 3 ample : ept sf 
18892 B22 22-32 3 2 2 number Horizon (ies K:O(%) Gre. /100e) 
18894 B32 41-50 3 2 2 
18895 B32 50-60-+ 3 2 2 Fayette (Profile No. 4) 
Stronghurst (Profile No. 8) ace ae ae: ee is 
18092 Al oe ; ; ; 18133 B22 25-36 1.72 70.8 
18093 A21 : 18135 C1 46-56 1.58 55.6 
18095 A3-B1 12-15 3 D, yy, 18136 C2 56273 51.1 
18097 B22 19-23 3 2 2 ee : 
18099 B3 29-40 3 2 1 Fayette (Profile No. 6) 
18101 C2 50-59 3 2 : 18887 Al 0-6 1.80 49.2 
Stronghurst (Profile No. 9) ieee Sot ee ae ee 
18924 Al 0-4 3 3 2 18892 B22 22-32 1.97 65.3 
pee e a, - : : ; 18894 B32 41-50 1.85 62.3 
i 2 0- DAVE : 
18928 B22 22-29 3 2 2 Pus B yee ° ae 
18930 Ci 40-46 3 y 1 Stronghurst (Profile No. 8) 
18931 C2 46-66 3 2 J 18092 Ai 0-3 2.05 49.7 
5 2 = 
Rushville (Profile No. 18) 18008 ACBL ME te 5 08 26.0 
20156 Ap 0-6 3 2 2 18097 B22 19-23 1.59 66.9 
20157 A2 6-12 3 3 2 18099 B3 29-40 1.80 68.2 
20159 B21 15-18 3 2 2 18101 C2 50-59 “he 68.9 
20161 B23 22-27 3 2 2 
20163 B31 35-45 3 2 1 Stronghurst (Profile No. 9) 
20166 Cl 61-69 3 2 1 18924 Al 0-4 2.93 30.8 
20170 C2 92-99 3 2 1 18925 A2 4-9 2.48 54.0 
20173 C3 113-119 3 2 1 18926 Bl 9-14 2.03 59.6 
Muscatine (Profile No. 25) ns Ae ree. eS ae 
18082 Alt 0-7 3 2 2 18931 C2 46-66 1.53 59.2 
18083 Alt 7-14 3 2 2 
18085 A3 18-21 3 2 2 Rushville (Profile No. 18) 
18087 B22 27-36 3 2 2 20156 Ap 0-6 1.90 52.3 
18089 B3 41-55 3 2 1 20157 A2 6-12 ey 42.5 
18091 C1 60-70 + 3 2 1 20159 B21 15-18 2.42 48.9 
F 20161 B23 22-27 1.54 65.8 
Muscatine (Profile No. 27) 20163 B31 35-45 1.32 64.2 
19606 Ap 0-10 3 2 » 20166 (ll 61-69 ees 64.5 
19607 Aa 10-17 3 2 2 20170 (CY 92-99 Jae 66.4 
19608 A3 17-21 3 D) 2 20173 C8 113-119 se ee 63.4 
19610 B22 26-32 3 2 2 : 
19612 B23 38-44 2B 2 2 Muscatine (Profile No. 25) 
19614 B32 53-60 3 4B 1 18082 Aili 0-7 2.00 5300 
19616 C1 68-76 3 2 1 18083 Ali 7-14 Dao 66.8 
: 18085 A3 18-21 1.85 65.4 
Muscatine (Profile No. 29) 18087 B22 27-36 1.45 68.9 
19630 Ap 0-7 3 2 2. 18089 B3 41-55 ih GN 70.4 
19631 Ai2 7-14 3 Y 2 18091 (Cl 60-70 + USO 74.3 
19633 B21 20-26 3 2 2 F 
19634 B22 26-31 B 2 2 Muscatine (Profile No. 27) 
19635 B23 31-37 3 2 PD, 19606 Ap 0-10 Bo) 67.3 
19636 B24 37-47 3 2 2 19607 Ai2 10-17 2.19 61.1 
19637 B3 47-57 3 2 2 19608 A3 17-21 Dimes 61.2 
19638 (Gil 57-65 3 2 L 19610 B22 26-32 1.83 69.5 
19646 (Cx 119-124 3 z) 1 19612 B23 38-44 ih. 7 63.0 
19648 iron band 130-131 3 I) 1 19614 B32 53-60 OS 74.4 
19650 C3 138-145 3 Y i 19616 il 68-76 es Sis tl 
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crease in plant nutrient elements with an increase in 
hydrogen and a corresponding increase in soil acidity. 
No consistent trends in percent of base saturation are 
apparent among the Mollisolic profiles or among the 
Alfisolic profiles of the three developmental groups of 
soils studies. 

The primary reason or reasons for the formation of 
the three general developmental stages of soils out- 
lined in this study may not be completely known. The 
slightly different lengths of weathering caused by the 
presence of different thicknesses of Late Peorian or 
Recent loess, as well as possible differences in source 
materials, may be of some significance. A different 
proportion of coarse silt to fine silt and coarse clay to 
fine clay may be important. 


Mineralogy of Soils 


Estimates of clay mineral content of eight profiles 
are listed in Table 14. These data reflect the mont- 
morillonitic character of soils in northwestern Illinois 
and are consistent with previous data from several 
sources (see literature review on page 3). Data for 
cation exchange capacity and potassium content are 
given in Table 15. The cation exchange data reflect 
accumulation of montmorillonite in the B horizon. 
This montmorillonite is of very small particle size 
(<0.2u) and is easily translocated downward in the 
profile, leaving a concentration of illite or mica in the 
surficial horizons. This higher illite content is re- 
flected by larger potassium values in the surficial hori- 
zons. Also the reduced area for the montmorillonite 
peak on the diffractions for Al horizons of F ayette and 
Muscatine (Fig. 17) reflect the eluviation of mont- 
morillonite from this horizon. 

Potassium treatment of the clay causes much of the 
montmorillonite to collapse, particularly that in the 
upper portions of the profile. Comparison of the 10 to 
7A ratio for the magnesium-saturated with the potas- 
sium-saturated samples indicates that a large propor- 
tion of the montmorillonite collapses (ical yee his 
characteristic is attributed to montmorillonite of high 
surface charge and the vermiculite. Much of the re- 
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maining montmorillonite in the upper horizons col- 
lapses to about 14A. This characteristic of soil clays 
in this area was noted earlier by Jones and Beavers 
(1964a) and is attributed to the formation of sesqui- 
oxide polymers, particularly aluminum varieties, be- 
tween adjacent montmorillonite particles. The inter- 
lamellar space thus blocked will not allow collapse to 
10A with potassium saturation. The perfection and de- 
velopment of these interlayers is greatest in the surface 
horizon where in some soils no montmorillonite, or very 
little, is capable of swelling to 17A, but displays a 14A 
peak because the interlayers are capable of satisfying 
charge deficiencies of adjacent or overlying and under- 
lying particles. Such a mineral has been called chlori- 
tized vermiculite or pedogenic chlorite. The surface 
horizons (Fig. 17) do not display this characteristic 
to the extent displayed by surficial horizons of the 
Alfisols in the study of Jones and Beavers (1964a). 
However, the diffraction patterns of Stronghurst pro- 
file numbers 8 and 9 do display this characteristic, In 
contrast, the Mollisols are notable in that they do not 
have such well-developed interlayers. The Rushville 
profile is notable in that it displays a particularly well- 
crystallized low-charge montmorillonite throughout 
and considerable vermiculite in the surface layer. 

In addition to montmorillonite and chloritized mont- 
morillonite, minor amounts of kaolinite and chlorite 
occur in these soils. There is considerably more ka- 
olinite than chlorite. It could not be determined from 
diffraction analyses alone if kaolinite and chlorite oc- 
curred in greater amounts in the Stronghurst and 
Fayette profiles of La Salle County, where these min- 
erals would be expected to be present in larger amounts 
because of proximity to the Illinois River. Quartz oc- 
curs in amounts of less than 10 percent in some samples 
from most profiles. 

In this area the effect of internal soil drainage is ex- 
pressed in clay mineralogy by lower amounts of inter- 
layer sesquioxide polymers in soils of imperfect or 
poor drainage. Content of montmorillonite tends to 
be higher throughout the solum in the poorly drained 
soils, 


Classification and Correlation of Deep Loess Soils 


Classification 


Soils may be classified in many ways, depending on 
the purpose to be served: The intent here is to classify 
the deep loess soils of northwestern Illinois according 
to the system currently in use developed by the Soil 
Survey Staff, USDA (1960). Only those loess soils 
occurring in soil associations 1, 2, and 3 are classified 
(see colored Soil Association Map). However, it 
should be remembered many other soils developed from 
outwash, till, alluvium, and other parent materials are 
also present in the area studied. 

The present soil classification system is based largely 


on properties of the various horizons in the soil pro- 
files. The soils are placed in six categories (i.e., Order, 
Suborder, Great Group, Subgroup, Family, and Series) 
(Table 16). The basis for differentiation in the various 
categories and the terms used are explained briefly be- 
low. For further details see publications of the classifi- 
cation system, Soil Survey Staff, USDA (1960, 1964, 
1967, and later). 


Orders (the highest category in the system) are 
based on key horizons whose presence provides an in- 
sight to the major soil-forming processes in the genesis 
of the soils or whose absence indicates a lack of de- 
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Clay minerai diffraction patterns of Muscatine and Fayette profiles. Mg refers to magnesium 
and K refers to potassium saturation. All samples were ethylene glycol solvated. (Fig. 17) 


1971] Loess Soils of Northwest Illinois a7, 
Table 16. — Classification of Loess Soils in Northwestern Illinois in Association Areas 1, 2, and 3 
Order Suborder Great Group Subgroup Family Series 
: ; : Bold 
Entisols Orthents Udorthents Typic Udorthents Coarse silty, mixed, calcareous, mesic 
Hamburg 
: Typic Eutrochrepts Coarse silty, mixed, mesic Timula 
Inceptisols Ochrepts Eutrochrepts 
Dystric Eutrochrepts Coarse silty, mixed, mesic Hopper 
. vant ; _ Hartsburg 
Haplaquolls Typic Haplaquolls Fine silty, mixed, noncalcareous, mesic — 
Aquolls Sable 
Calciaquolls Typic Calciaquolls Fine silty, mixed, mesic Harpster 
Joy# 
Typic Hapludolls Fine silty, mixed, mesic Port Byron 
Hapludolls : 
Mollisols Tallula 
Udolls Aquic Hapludolls Fine silty, mixed, mesic Biggsville 
: ; ‘ ’ . , Elkhart 
Typic Argiudolls Fine silty, mixed, mesic — 
Tama 
Argiudolls : Fine silty, mixed, mesic Muscatine? 
Aquic Argiudolls 
Fine, montmorillonitic, mesic Ipava 
Albolls Argialbolls Argiaquic Argialbolls Fine silty, mixed, mesic Edgington 
Mollic Albaqualfs Fine, montmorillonitic, mesic Denny 
Albaqualfs 
Typic Albaqualfs Fine, montmorillonitic, mesic Rushville® 
Typic Ochraqualfs Fine, montmorillonitic, mesic Traer 
Aqualfs ‘ Fine silty, mixed, mesic Stronghurst 
Aeric Ochraqualfs 
Ochraqualfs Fine, montmorillonitic, mesic Keomahé 
Fine silty, mixed, mesic Atterberry 
Udollic Ochraqualfs = 
Fine, montmorillonitic, mesic Clarksdale 
Decorra 
Alfisols Fayette 
Fine silty, mixed, mesic Rozetta 
Typic Hapludalfs Seaton 
Sylvan 
Udalfs Hapludalfs : pire f Clary® 
Fine, montmorillonitic, mesic 
Clinton® 
Downs 
Fall 


Mollic Hapludalfs 


Fine silty, mixed, mesic 


Mt. Carroll 
Sicily 


2 Profile No. 20 (see description p. 89 


is an Aquic Hapludoll rather than a Typic Hapludoll. 


b Profile No. 27 (see description p. $03 has a thicker dark-colored A and upper B than normal for Muscatine and is an Aquic Cumulic Argiudoll. 


¢ Profile No. 18 is borderline to a Mollic Albaqualf. 


4 Profile No. 16 has a brighter-colored B horizon than normal for Keomah and should be classified as an Aquic Hapludalf. 
© Clary profile No. 13 and Clinton profile No. 14 are fine silty rather than fine. 


velopment. The orders include soils that have had 
similar kinds and similar degrees of processes active in 
their formation. 


Suborders are subdivisions of orders that include 
soils having similar genesis. Color associated with 
various degrees of wetness during soil development is 


the main characteristic used to define many suborders. 
Differences caused by variations in climate and associ- 
ated vegetation are also used. Some orders are divided 
into suborders on the basis of chemical or mineralogical 
differences that either control the kind and degree of 
soil development or result from soil formation. In some 
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orders, extremes in quartz sand content are used for 
differentiating suborders. 


Great groups are subdivisions of the suborders. 
They are relatively uniform in the kind and arrange- 
ment of significant horizons and their degree of de- 
velopment. Presence or absence of certain diagnostic 
horizons is used in differentiating many great groups. 
Some of the horizons used include those containing 
illuvial clay, iron and humus, thick dark-colored sur- 
face horizons, and pan horizons that restrict root pene- 
tration or water movement. Where differences in hori- 
zons are not usable, other features such as wide 
differences in base saturation, irreversible hardening, 
tonguing of eluvial horizons into illuvial horizons, and 
low soil temperature are the basis for differentiation 
of great groups. 


Subgroups are subdivisions of the great groups 
and are defined in relation to the great groups. Sub- 
groups consist of either the central concept of the 
great group (Typic), intergrades to other great groups, 
to suborders, or to orders, or extragrades which have 
properties that are not representative of any great 
group, suborder, or order. The intergrades have prop- 
erties beyond the central concept of the great group, 
but have some properties indicative of other great 
groups, suborders, or orders. Extragrades do not in- 
tergrade to any other established class in the great 
group, suborder, or order. 


Families are subdivisions of subgroups and are 
relatively uniform in properties which affect plant 
growth. Families are based on many of the same 
properties used for defining soil series, but the prop- 
erties are permitted a wider range in the family cate- 
gory. The main properties considered in families are 
texture, mineralogy, reaction, and temperature. Other 
properties sometimes used are permeability, consistence, 
and soil thickness. Coarse silty soils average less than 
18 percent clay and less than 15 percent sand coarser 
than very fine in the upper 20 inches of the argillic 
horizon (B horizon which has significant clay ac- 
cumulation) or between depths of 10 and 40 inches if 
an argillic horizon is not present. Fine silty soils have 
less than 15 percent sand, but average between 18 and 
35 percent clay at the same depths. Fine soils aver- 
age, within the same depth limits, more than 35 per- 
cent clay but less than 60 percent clay. Mixed in the 
family category indicates that the clay fraction is not 
dominated by any particular mineral. Montmorillonitic 
means the clay is dominated by the expanding clay 
mineral montmorillonite. Calcareous means sufficient 
limestone particles are present that the soil mass will 
effervesce with dilute hydrochloric acid. Noncal- 
careous means that the soil mass does not effervesce 
with dilute hydrochloric acid. Mesic refers to soil 
temperature and indicates that the mean annual soil 
temperature at a depth of 20 inches is between 47 and 
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Series are subdivisions of the soil families and 
have genetic horizons similar in differentiating char- 
acteristics and arrangement in the soil profile. If 
genetic horizons are thin or absent the soil properties 
within a defined depth limit, usually the upper 40 
inches, must be relatively uniform. Differentiating 
characteristics among series include such morphologi- 
cal features as kind, thickness, and arrangement of 
horizons as well as their color, structure, reaction, 
consistence, mineralogical and chemical composition, 
and texture below the A horizon. Descriptions of the 
soil series included in this study are given in the 
Appendix. 

Four soil orders are represented by the loess soils 
of northwestern Illinois. These are the Entisols, In- 
ceptisols, Mollisols, and Alfisols. The following dis- 
cussion explains the terms used in the various catego- 
ries in Table 16 as they apply to the deep loess soils in 
the area studied. The terms used are italicized in each 
case when they are first introduced in the discussion. 

Entisols are very weakly developed soils without dis- 
tinct horizons other than a slightly darkened surface 
layer. The Orthent suborder of Entisols includes soils 
that have textures of loamy very fine sand or finer, 
lack diagnostic horizons, and have an organic-matter 
content that decreases regularly with depth until it 
reaches a level of 0.35 percent or less within a depth of 
50 inches. The Udorthent great group includes soils 
that have a mean summer soil temperature that differs 
by 9° F. or more from the mean winter soil tempera- 
ture at a depth of 20 inches and are not dry between 
depths of 10 and 40 inches in most years for as much 
as 60 consecutive days nor dry in some subhorizons be- 
tween these depths for as much as 90 cumulative days. 
The Typic Udorthent soils fit the central concept of the 
Udorthent great group and therefore have the prop- 
erties given above for that great group. 

Bold and Hamburg, the two soil series in the Entisol 
order, are well drained, contain less than 18 percent 
average clay, and are calcareous. 

Inceptisols are weakly developed soils having only 
indistinctly expressed horizons. They are usually 
moist between depths of 10 and 40 inches. They have 
a cambic horizon which is an altered horizon that has 
been leached of some bases, including carbonates, has 
lost iron and aluminum, or has structural development, 
but has no appreciable gain in clay or other mineral 
substances. The Ochrept suborder of the Inceptisols 
includes soils that are light colored, have 9° F. or 
more difference between the mean summer and mean 
winter soil temperature at a depth of 20 inches, have 
an exchange complex dominated by crystalline alumino- 
silicate clay minerals, and are moderately well- or well- 
drained. The Eutrochrept great group includes soils 
that have carbonates in the cambic horizon or in the C 
horizon, but within the soil profile, and are more than 
60 percent saturated with bases in some horizon within 
a depth of 30 inches. The Typic Eutrochrept subgroup 
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includes soils that have carbonates in the cambic hori- 
zon, whereas the Dystric Eutrochrept subgroup in- 
cludes soils which have carbonates in the C horizon. 
Timula and Hopper, the two series included as In- 
ceptisols, are well drained and have less than 18 per- 
cent average clay content. Timula is calcareous at 
depths between 15 and 40 inches. Hopper is noncal- 
careous to a depth of 40 inches. 

Mollisols are mineral soils that have a dark surface 
horizon (mollic epipedon) more than 10 inches thick 
unless the total solum is thin and base saturation 
greater than 50 percent throughout the profile. They 
developed under prairie vegetation. The dark layer 
may be either massive or hard to very hard when dry, 
but not both; it has color values darker than 3.5 when 
moist and 5.5 when dry and chromas of less than 3.5 
when moist; and it has more than 0.58 percent organic 
carbon (1 percent organic matter) throughout the 
horizon. 

The Aquoll suborder of the Mollisol order includes 
soils that are naturally wet and poorly oxidized and 
usually occur on nearly level areas or in slight depres- 
sions. Even though they may now be artificially 
drained, they have gray (gleyed) B horizons of low 
chroma indicative of the wet conditions under which 
they developed. Soils in the Haplaquoll great group 
lack argillic horizons or horizons which show evidence 
of significant clay accumulation, and have mean annual 
soil temperatures of 47° F. or higher. The Typic 
Haplaquoll subgroup soils fit the central concept of the 
Haplaquoll great group, with a mollic epipedon be- 
tween 10 and 24 inches thick. Hartsburg is calcareous 
between depths of 15 and 40 inches, whereas Sable is 
noncalcareous to 40 inches. The Calciaquoll great 
group and the Typic Calciaquoll subgroup soils are 
strongly calcareous within a depth of 16 inches. They 
lack an argillic horizon, have a dark surface less than 
16 inches thick, and have a mean annual soil tempera- 
ture of 47° F. or higher. Harpster, a Typic Calciaquoll, 
is calcareous in the surface. 

The Udoll suborder includes soils that have higher 
chromas and are better drained than the Aquolls. They 
are usually moist in the cambic or argillic horizon, but 
may be dry occasionally in some horizon between 
depths of 10 and 40 inches. The Hafludoll great group 
includes the Udolls that lack argillic horizons. Typic 
Hapludolls immediately below the mollic epipedon, or 
within 6 inches of the lower boundary, have chromas 
of 3 or more and no mottles with chromas of 2 or 
less. They have mollic epipedons less than 24 inches 
thick and little or no clay accumulation in the B. 
Aquic Hapludolls are somewhat wetter than the Typic 
Hapludolls and have mottles with chromas of 2 or less 
within 6 inches of the lower boundary of the mollic 
epipedon. The Argiudoll great group includes the 
Udolls that have argillic horizons (i.e., B horizons 
with 1.2 times more clay than in the A horizons). 
Typic Argiudolls are similar to Typic Hapludolls in 
color and also thickness of mollic epipedon, but have 
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a significant accumulation of clay in the B horizon. 
Aquic Argiudolls are wetter than Typic Argiudolls 
and have mottles with chromas of 2 or less within 6 
inches of the lower boundary of the mollic epipedon. 

The Alboll suborder of the Mollisols includes soils 
that are wet and poorly oxidized. They have an albic 
horizon (gray A2) immediately below the mollic epi- 
pedon that is at least 4 inches thick with chromas of 
2 or less in more than half of its matrix. The Argial- 
boll great group has an argillic horizon and the Argia- 
quic Argialboll subgroup soils have a somewhat gradual 
textural change from the A to the B horizon. 

Alfisols are mineral soils in which the surface layer, 
termed an ochric epipedon, is too light in color, too 
low in organic carbon, or too thin to be a mollic epi- 
pedon. They are usually moist in some part of the 
soil between depths of 10 and 40 inches. They have an 
argillic B horizon and base saturation of 35 percent or 
more at a depth of 50 inches below the top of the ar- 
gillic horizon or at 72 inches below the soil surface. 
Most of the Alfisols in northwestern Illinois were 
formed under deciduous forest vegetation. 

The Aqualf suborder of the Alfisols includes poorly 
and imperfectly drained soils which show evidence of 
wetness in the form of mottles, iron-manganese con- 
cretions, or chromas of 2 or less in the albic (A2) 
horizon and in the matrix of the argillic horizon. The 
Albaqualf great group includes the Aqualfs that have 
an abrupt textural change from the A to the B hori- 
zon. Typic Albaqualfs are light colored in the surface, 
or if dark, the surface layer is less than 6 inches thick. 
Mollic Albaqualfs have a dark-colored A horizon be- 
tween 6 and 10 inches thick. The Ochraqualf great 
group includes soils that are similar to the Albaqualfs 
in many respects, but do not have an abrupt textural 
change from A to the B horizon.. Typic Ochraqualfs 
are poorly oxidized and have more gray colors and 
lower chromas in their argillic horizons than Aeric 
Ochraqualfs, which generally tend to be imperfectly 
drained. Both the Typic and Aeric Ochraqualfs have 
a surface layer, which if dark colored, is less than 6 
inches thick. Udollic Ochraqualfs have a dark-colored 
surface layer from 6 to 10 inches thick. They have 
about the same color characteristics in the argillic hori- 
zon as the Aeric Ochraqualfs and also tend to be im- 
perfectly drained. 

The Udalf suborder of the Alfisols includes soils 
that are better drained than the Aqualfs and have 
brighter colors (higher chromas) in their argillic hori- 
zons. They tend to have distinct B horizons, although 
sometimes the amount of clay accumulation is small. 
The Hapludalf great group includes soils that have a 
regular or unbroken upper boundary of the argillic ho- 
rizon, have no fragipan (silt pan), and have more than 
9° F. difference between mean annual summer and 
winter soil temperatures. Typic Hapludalfs have light- 
colored surface layers, or if dark, the surface layer is 
less than 6 inches thick. They have chromas of 3 or 
more in the upper B horizon and also are free of 
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mottles with chromas of 2 or less in the upper 10 inches 
of the B horizon. The Mollic Hapludalfs are similar 
to the Typic Hapludalfs, except that they have a dark 
surface layer that is from 6 to 10 inches thick. In 
northwestern Illinois the Mollic Hapludalfs are prairie- 
forest transition soils. 


Correlation 


Soil correlation is a continuing process in which 
characteristics and properties of various soils are eval- 
uated and related to each other. The aim is to keep 
unlike soils apart and the place those with similar 
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characteristics into the same catgories, including the 
same soil series. Sometimes insufficient information 
and data on soils may lead to inaccurate correlations. 
In those cases, a change in correlation is made when 
more complete information becomes available. 

Many of the deep loess soils in northwestern Illinois 
are correlated in adjacent states of Iowa and Wis- 
consin, and to some extent in Minnesota. A few may 
also occur in Missouri. Accurate descriptions and de- 
tailed laboratory measurements of physical and chem- 
ical properties of various horizons in the soil profile 
such as reported in this publication are the basis for 
sound soil correlations. 


References 


ALDRICH, S..Rz DW, Grarris, HLA KNAKEW..O, 
Scott, AND W. R. Oscuwatp (1970). Illinois 
Agronomy Handbook. Ill. Ext. Cir. 1012. 

ALEXANDER, J. D., A. H. BEAvers, AND P. R. JoHNSsoN 
(1962). Zirconium Content of Coarse Silt in Loess 
and Till of Wisconsin Age in Northern Illinois. 
Soil Sci. Soc. Am. Proc. 26:189-191. 

Autison, L. E. (1935). Organic Soil Carbon by Re- 
duction of Chromic Acid. Soil Sci. 40:311-320. 
AntTevs, Ernst (1955). Varve and Radiocarbon 
Chronologies Appraised by Pollen Data. Jour. 

Geol. 63:495-499. 

AnTeErs, Ernst (1957). Geological Tests of Varve and 
Radiocarbon Chronologies. Jour. Geol. 65:129-148. 

Barrows, H. L., anp E. C. Simpson (1962). An 
E.D.T.A. Method for the Direct Routine Deter- 
mination of Calcium and Magnesium in Soils and 
Plant Tissue. Soil Sci. Soc. Am. Proc. 26:443-445. 

BarTELLI, L. J., AnD D. B. Peters (1959). Integrating 
Soil Moisture Characteristics With Classification 
Units of Some Illinois Soils. Soil Sci. Soc. Am. 
Proc. 23:149-151. 

Beavers, A. H. (1957). Source and Deposition of 
Clay Minerals in Peorian Loess. Science 126:1,285. 

Beavers, A. H. (1960). Use of X-Ray Spectrographic 
Analysis for the Study of Soil Genesis. 7th Int. 
Conf. of Soil Science, Vol. II, Com. IT:1-9. 

Beavers, A. H., J. B. FEHRENBACHER, P. R. JoHNson, 
AND R. L. Jones (1963). CaO-ZrO, Molar Ratios 
as an Index of Weathering. Soil Sci. Soc. Am. 
Proc. 27:408-412. 

Beavers, A. H., W. D. Jouns, R. E. Grim, ann R. T. 
OpeLtL (1955). Clay Minerals in Some Illinois 
Soils Developed From Loess and Till Under Grass 
Vegetation. 3rd. Natl. Conf. Clays and Clay Min. 
Proc. Natl. Acad. Sci. Natl. Res. Council Pub. 395: 
356-372. 

Biuum, Exarne A, (1959). Illinois Archaeology. III. 
Arch. Surv. Bul. 1. 


Bray, R. H. (1942). Base Exchange Procedure. Univ. 
Ill. Dept. Agron. Mimeo AG-1010. 

Deevey, E. S., Jr. (1953). Paleolimnology and Cli- 
mate. Jn: Climatic Change. Edited by Harlow 
Shapley. Harvard Univ. Press, Cambridge, Mass. 

Dervey, E. S. Jr, anp R. F. Frint (1957) 9s Postgia- 
cial Hypsithermal Interval. Science 125:182-184. 

FEHRENBACHER, J. B., J. L. Warre, HP) Urrica, 
AND R. T. OpEtt (1965a). Loess Distribution in 
Southeastern Illinois and Southwestern Indiana. 
soil Sci. Soc. Am. Proc! 29:566-572. 

FEHRENBACHER, J. B., J. L. Wuire, A. H. Beavers, 
AND R. L. Jones (1965b). Loess Composition in 
Southeastern Illinois and Southwestern Indiana. 
Soil Sci. Soc. Am: Proes29- 572-57 

FEHRENBACHER, J. B., B. W. Ray, anp W. M. Ep- 
WARDS (1965c). Rooting Volume of Corn and Al- 
falfa in Shale-Influenced Soils in Northwestern 
Mlinois. Soil Sci. Soc. Am. Proc. 29:591-594. 

FEHRENBACHER, J. B., G. O. WaLker, anp H. L. 
WascHER (1967). Soils of Illinois. Ill. Agr. Exp. 
Sta. in coop. with Soil Conservation Service, 
USDA Al Agro Exp. Sta, Bule72es 

FEHRENBACHER, J. B., B. W. Ray, anv J. D. ALEXAN- 
DER (1968). Illinois Soils and Factors in Their 
Development. Symposium on the Quaternary of 
Illinois. Univ. Ill. Special Pub. No. 14. 

FEHRENBACHER, J. B., J. D. ALEXANDER, AND G. W. 
Hupetson (1969). Water Table Fluctuations in 
Some Illinois Soils. Illinois Research 3:2(16-19). 
HipAcrakxpesta: 

Fiint, R. F. (1947). Glacial Geology and the Pleis- 
tocene Epoch. John Wiley and Sons, New York. 
Frye, J. C., anp H. B. Wittman (1960). Classifica- 
tion of the Wisconsinan Stage in the Lake Michi- 

gan Glacial Lobe. Ill. State Geol. Surv. Cir. 285. 

Frye, J. C., H. D. Grass, anp H. B. Wittman (1962). 
Stratigraphy and Mineralogy of the Wisconsinan 
Loesses of Illinois. Ill. State Geol. Surv. Cir. 334. 


1971] 


Frye, JoHN C., H. D. Grass, anp H. B. WILLMAN 
(1968). Mineral Zonation of Woodfordian Loesses 
of Illinois. Ill. State Geol. Surv. Cir. 427. 


GIESEKING, J. E. (1949). Mechanical Analysis of Non- 
calcareous Soils. Univ. Ill. Dept. Agron. Mimeo 
AG-1406. 


Grass, H. D., J. C. Frye, anp H. B. Wittman (1964). 
Record of Mississippi River Diversion in the Mor- 
ton Loess of Illinois. Trans. Ill. State Acad. Sct. 
57 :24-27. 


GrossMAN, R. B. (1959). Characterization of Ped 
Surfaces in Contrast to Ped Interiors From B Ho- 
rizons of Some Major Great Soil Groups in Illinois. 
Unpublished Ph.D. Thesis, Univ. Ill. 


GrRossMAN, R. B., R. T. OpELL, anD A. H. BEAVERS 
(1964). Surfaces of Peds From B Horizons of 
Illinois Soils. Soil Sci. Soc. Am. Proc. 28:792-798. 


Jounson, P. R. (1961). X-Ray Spectrographic Anal- 
ysis of Loess Deposits in Hlinois. Unpublished 
Ph.D. Thesis, Univ. Il. 


Jones, R. L., anp A. H. Beavers (1964a). Some 
Mineralogical Properties of Seaton, Fayette, and 
Clinton Soils in Illinois. Ill. Agr. Exp. Sta. Bul. 
701. 


Jones, R. L., anp A. H. Beavers (1964b). Magnetic 
Susceptibility as an Aid in Characterization and 
Differentiation of Loess. Jour. Sed. Petrol. Dec. 
881-883. 


Jones, R. L., anp A. H. Beavers (1966). Weathering 
in Surface Horizons of Illinois Soils. Soil Sci. Soc. 
Am. Proc. 30:621-624. 


Jones, R. L., B. W. Ray, J. B. FEHRENBACHER, AND 
A. H. Beavers (1967). Mineralogical and Chemi- 
cal Characteristics of Soils in Loess Overlying 
Shale in Northwestern Illinois. Soil Sci. Soc. Am. 
Proc. 31:800-804. 


Kay, G. F., anp M. M. LetcHTton (1933). Eldoran 
Epoch of the Pleistocene Period. Bul. Geol. Soc. 
Am. 44:669-674. 


KioMer, V. J., anp L. T. ALEXANDER (1949). Meth- 
ods of Making Mechanical Analyses of Soils. Soil 
Sci. 68:15-24. 


KLINGELHOETS, A. J. (1959). Fayette Soils — A Sum- 
mary of Pertinent Data for Use in Classification 
and Interpretation. Soil Conservation Service, 
USDA, Madison, Wisconsin. 

Laverty, J. C., editor (1963). The Illinois Method 
for Determining Available Phosphorus in Soils. 
Univ. Ill. Dept. Agron. Mimeo AG-1861. 

Leicuron, M. M. (1923). The Differentiation of the 
Drift Sheets of Northwestern Illinois. Jour. Geol. 
31:265-281. 

LeicuTon, M. M. (1931). The Peorian Loess and the 
Classification of the Glacial Drift Sheets of the 
Mississippi Valley. Jour. Geol. 39:35-53. 


Loess Soils of Northwest Illinois 61 


Leicuton, M. M. (1933). The Naming of the Sub- 
divisions of the Wisconsin Glacial Age. Science, 
NeSe7/alGs: 

Leicuton, M. M. (1965). The Stratigraphic Succes- 
sion of Wisconsin Loesses in the Upper Mississippi 
River Valley. Jour. Geol. 73:323-345. 

Leicuton, M. M., ano H. B. Wittman (1950). 
Loess Formations of the Mississippi Valley. Jour. 
Geol. 58:599-623. 

LronarpD, A. B., AND J. C. Frye (1960). Wisconsinan 
Molluscan Faunas of the Illinois Valley Region. 
in State. Geol SSury. Cir304. 

LEVERETT, FRaNK (1899). The Illinois Glacial Lobe. 
U.S. Geol. Surv. Monograph 38. U.S. Govt. Print- 
ing Office, Washington, D.C. 


Lr, L. C. (1943). Rate of Soil Development as Indi- 
cated by Profile Studies of Indian Mounds. Un- 
published Ph.D. Thesis, Univ. Ill. 

Matrues, F. E. (1939). Report of Committee on 
Glaciers. Trans. Am. Geophys. Union. 520. 

MitcuHe tt, J. M., Jr. (1961). Recent Secular Changes 
of Global Temperature. Ann. N.Y. Acad. Sci. 95: 
235-350. 

Muckenuirn, R. J., L. T. ALEXANDER, R. S. SMITH, 
W. D. Suraver, F. F. Rrecken, P. R. McMILter, 
H. H. Krusexorr (1955). Field Descriptions and 
Analytical Data of Certain Loess-Derived Gray- 
Brown Podzolic Soils in the Upper Mississippi 
River Valley. Univ. Ill. Agr. Exp. Sta. Bul. 587 
GNECR? Pub46), 

NerrLeron, W. D. (1958). Distribution of Some 
Forms of Nitrogen in Selected Loess-Derived Soils 
in Illinois. Unpublished M.S. Thesis, Univ. IIl. 

Peecu, Me Ll. Arexamper, LA, DEAN, AND. J. F: 
Reep (1947). Methods of Soil Analysis for Soil- 
Fertility Investigations. USDA Cir. 757. 

Ray, B. W., anp P. S. Watters (1961). Characteris- 
tics and Implications of a Thin Loess Area in 
Northwestern Illinois. Trans. Ill. Acad. Sci. 54: 
136-144. 

Reimer, A. H. (1957). The Characteristics of Tama 
Silt Loam in Northwestern Illinois With Special 
Reference to Degree of Mottling. Unpublished 
M.S. Thesis, Univ. Il. 

Ricuarps, L. A., editor (1954). Diagnosis and Im- 
provement of Saline and Alkali Soils. USDA 
Handbook 60. 

Roupin, MowReC Lrkins,anp E.G, Berry (1903). 
On the Validity of Radiocarbon Dates From Snail 
Shells’ Jour. Geol. 71:84-89. 

RussE.x, R. J. (1941). Climatic Change Through the 
Ages. In: Climate and Man, 1941 Yearbook of 
Agriculture. U.S. Govt. Printing Office, Washing- 
tons DG, 

Russett, R. J. (1944). Lower Mississippi Valley 
Loess. Bul. Geol. Soc. Am. 55:1-40. 


62 Bulletin No. 739 


SuHaw, JAMEs (1882). Geology of Counties in North- 
western Illinois. Reprinted from the original re- 
ports of the Geol. Surv. with additions and emen- 
dations. Econ. Geol. of Ill. Edited by A. H. 
Worthen. 

Simonson, R. W., F. F. RiEcKEN, AND G. D. SMITH 
(1952). Understanding Iowa Soils. Wm. C. Brown 
Co., Dubuque, Iowa. 

Situ, G. D. (1942). Illinois Loess, Variations in its 
Properties and Distribution, a Pedologic Interpre- 
tation. UA repo stan Bule490: 

SmitH, G. D., W. H. ALLtaway, AND F. F. RIECKEN 
(1950). Prairie Soils of the Upper Mississippi 
Valley. Advances in Agronomy, IT:157-205. 

SmitH, R.S), E. AL Norton VES WINTERS" ANDerL 
WascHER (1935). Parent Material, Subsoil Per- 
meability, and Surface Character of Illinois Soils. 
Ill. Agr. Exp. Sta. Mimeo AG-261. 

Soi: Survey Starr, USDA (1960). Soil Classifica- 
tion: A Comprehensive System, 7th Approxima- 
tion. U.S. Govt. Printing Office, Washington, D.C. 

Soi SurvEY STAFF, USDA (1964, 1967, and later). 
Supplements to Soil Classification System, 7th Ap- 
proximation. U.S. Govt. Printing Office, Wash- 
ington, D.C. 

Tuorp, J.. AND G. D. SmitH (1949). Higher Cate- 
gories of Soil Classification: Order, Suborder, and 
Great Soil Group. Soil Sci. 67:117-126. 

TROWBRIDGE, A. C., AND E. W. Suaw (1916). Geol- 
ogy and Geography of the Galena and Elizabeth 
Quadrangles. Ill. State Geol. Surv. Bul. 26:101-106. 


[March, 


UHLAnp, R. E. (1949). Physical Properties of Soils 
as Modified by Crops and Management. Soil Sci. 
Soc Am Proc: 14:362: 


Untanp, R. E., anp A. M. O’Ngat (1951). Soil Per- 
meability Determinations for Use in Soil and Wa- 
ter Conservation. USDA, Soil Cons. Serv. Tech. 
Pub. 101. 


USDA Yearbook of Agriculture (1938). Soils and 
Men. U.S. Govt. Printing Office, Washington, D.C. 


Von RicHTHOFEN, F. (1883). On the Origin of Loess. 
In: Letter to Henry Woodsworth of British Mu- 
seum of Natural History. Geol. Mag., N.S. IX: 
293-305. 


Wa ktey, A., anD I. A. Brack (1934). An Exami- 
nation of the Degtjareff Method for Determining 
Soil Organic Matter, and a Proposed Modification 
of the Chromic Acid Titration Method. Soil Sci. 
37 :29-38. 


Wuitesipe, E. P. (1947). Preliminary X-Ray Studies 
of Loess Deposits in Illinois. Soil Sci. Soc. Am. 
Proc. 12:415-419. 

Wittett, H. C. (1953). Atmospheric and Oceanic 
Circulations as Factors in Glacial-Interglacial 
Changes of Climate. /n: Climatic Change. Edited 
by Harlow Shapley. Harvard Univ. Press, Cam- 
bridge, Mass. 

Witurams, D. E. (1948). A Rapid Manometric 
Method for the Determination of Carbonate in 
Soils. Soil Sci. Soc, Am? Proc. 13; 12/-i233 


1971] 


Loess Soils of Northwest Illinois 63 


Appendix: Profile Descriptions and Data 


Many present and former members of the Illinois 
State Soil Survey and the USDA Soil Conservation 
Service took part in describing and sampling the soil 
profiles and in determining the data included here. 

Sampling location is by county, surveyor’s township, 
range, and section number, and by 160-acre, 40-acre, 
and 10-acre parts of the section. For convenience in 
locating a sampling site, the section divisions are the 
reverse of the method used in the official land survey. 

The number in parentheses following each soil type 
name is the Illinois soil type number. Samples from 
several profiles were collected before the introduction 
of modern methods of observing soil profiles and 
recording descriptions. These profiles were all re- 
described but in some cases no attempt was made to 
relate individual horizons to the former sampling lay- 


ers. If a horizon boundary was 2 inches or less from 
the boundary of a sampling layer, its depth limit was 
adjusted to correspond to that of the sampling layer. 

Munsell color notation and consistence are all from 
freshly exposed, moderately moist soil material unless 
otherwise stated. Textures are field estimates and do 
not always coincide with laboratory data. pH, where 
given in the description, was determined in the field 
with a Hellige-Truog soil reaction kit. Consistence, 
structure, and aggregate coating nomenclature vary 
somewhat among the individual observers. 

Material of gravel size (>2 mm. diameter) was 
present only as concretions of lime or iron-manganese 
and their weight percentages were not recorded. As 
much as 2 to 3 percent of the sand fraction consisted 
of iron-manganese concretions in most of the samples. 


renee eee reee eee SS SS SSS TS SS 


Profile No. 1 — Seaton Silt Loam (274) 


Carroll County, T.25N., R.3E., Sec. 27, SW160, NW40, NE10 


_ Pit for sampling dug in cultivated field on a 5-per- 
cent slope to south, approximately 30 feet south-south- 
east from crest of narrow ridge, 30 feet north from 
break to steep wooded slope, and about 1 mile east of 
Mississippi River bluff face. Parent material is Pe- 
orian loess more than 25 feet thick, calcareous at a 


A,, (0-5"), 16942 -- Dark grayish brown (loyR 3/2-1/2) 
friable silt loam; weak fine crumb; abundant 
fibrous roots; clear smooth boundary. 

Ags (5-10"), 16943-4 -- Dark grayish brown (loyR 4/2) 
friable silt loam;-weak thin platy; thin gray 
patchy silica coatings; abundant fibrous root and 
worm casts; clear smooth boundary. 

A,-B), (10-17"), 16945-6 -- Dark brown (10YR 4/3) fria- 
ble silt loam; weak thin to medium platy in place 
breaking to weak very fine to fine subangular 
blocky; few patchy gray silica coatings and few 
thin discontinuous brown clay films; moderately 
abundant roots and worm casts; clear smooth boun- 
dary. 

Bos (17-33"), 16947-51 -- Dark brow (10YR 4/3) fria- 
ble heavy silt loam; moderate fine to medium sub- 


depth of 70 inches, but including much fine and very 
fine sand throughout. Native vegetation was decidu- 
ous forest. Samples were taken in 1944 and data in- 
cluded in Ill. Exp. Sta. Bul. 587 (N.C.R. Pub. 46). 
The following description was written in 1956 about 
300 feet north along a roadway because the sampling 
site had been landscaped as part of Mississippi Pali- 
sades State Park. 


angular blocky; few thin gray patchy silica 
coatings and brown clay films; common roots; a few 
worm channels; gradual smooth boundary. 


Ba, (33-60"), 16952-7 -- Dark brown (10YR 4/3) friable 
silt loam; weak medium to coarse subangular blocky 
fading to nearly structureless in lower part; few 
thin patchy gray silica coatings; very few roots 
and worm casts; gradual smooth boundary. 

Cys (60-70"), 16958-9 -- Brown to yellowish brown. (10YR 
5/3-5/4) friable silt loam; massive; clear smooth 
boundary. 

Cos (70-90"+), 16960 -- Yellowish brown to light 


yellowish brown (10YR 5/4-6/4) friable silt loam; 
massive; calcareous. 
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Profile No. 2 — Seaton Silt Loam (274) 


Henderson County, T.11N., R.4W., Sec. 8, NE160, NW40, 
NW10 


Sampled along roadside, on a 5-percent slope to 
south, about 100 feet northwest from steep wooded 
slope, approximately 40 rods south of section line, 30 
rods north of road corner, and about 1 mile east of 


A,, (0-4"), 17053 -- Dark brown (10YR 3/3) very friable 
silt loam; weak fine crumb; clear smooth boundary. 
(4-9"), 17054 -- Brown (10YR 4/3-5/3) friable silt 
loam; weak thin platy; clear smooth boundary. 

A, (9-15"), 17055-6 -- Yellowish brown (1OYR 5/4) 

friable silt loam; weak medium to coarse subangular 

blocky with patchy, dark brown (7.5YR 4/3) clay 
coatings intermingled with light yellowish brown 

(10YR 6/4) silica coatings; vesicular; clear smooth 

boundary. 

(15-21"), 17057-8 -- Yellowish brown (10YR 5/4) 

friable to firm silt loam; moderate fine to medium 

subangular blocky with light yellowish brown (1OYR 

6/4) silica coatings and patchy lusterless dark 

brown (7.5YR 4/3) clay coatings; clear smooth boun- 

dary. 

Boy> (21-27"), 17059-60 -- Brown (7.5YR 5/5) firm silt 
loam; moderate fine to medium subangular blocky 
with intermingled dark brown (7.5YR 4/3) clay 
coatings and light yellowish brown (1OYR 6/44) 
silica coatings (silica is gray when dry); clear 
smooth boundary. 


ates 
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Mississippi River bluff. Parent material is Peorian 
loess more than 25 feet thick, calcareous at a depth of 
95 inches. Native vegetation was deciduous forest. 
Soil samples were taken in 1944 and data included in 
IIMA e ta xp ota bulaeo/s GN:C.R. Pubs 46). “The 
following description was written in 1957 within a few 
feet of the sampling site. 


brown (7.5YR 4/3) patchy aggregate coatings and 
along vesicle and channel walls; gradual smooth 
boundary. 

Bai> (34-44"), 17064-7 -- Brown (1OYR 5/3) firm silt 
loam; weak medium to coarse prismatic with brown 

(7.5YR 4/3) patchy clay coatings on aggregates and 

along vesicle walls and with a few patches of light 

yellowish brown (10YR 6/4) silica coatings on 
vertical faces; pH 6.0; gradual smooth boundary. 

(44-70"), 17068-72 -- Brown (1OYR 4/3) friable 
silt loam; weak very coarse prismatic with thin 
patchy dark brown (7.5YR 4/2) coatings on vertical 
faces; pH 6.2; gradual smooth boundary. 

Ch» (70-95"), 17073-4 -- Light brownish gray to pale 
brown (10YR 6/2-6/3) and brown (10YR 5/3) friable 
silt loam with common fine faint dark yellowish 
brown (1LOYR 4/4) and yellowish brown (10YR 5/6) 
mottles; massive; pH 6.4; clear smooth boundary. 

Cos (95-105"), 17075 -- Mixed dark yellowish brow 
(10YR 4/4), yellowish brown (loyR 5/6), light 
brownish gray (2.5Y 6/2), and light gray (2.5Y 7/2) 
friable silt loam; massive; calcareous. 


Bao» 


Boo» (27-34"), 17061-3 -- Yellowish brown (10YR 5/}) 
firm silt loam; moderate medium angular blocky with 
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Profile No. 3 — Fayette Silt Loam (280) 


Carroll County, T.25N., R.4E., Sec. 26, SW160, SE40, SE10 


Sampled in a cultivated field on 5-percent slope to 
southwest, about 25 rods west of road corner and 20 
feet south of fencerow along abandoned road. Parent 


Ap, (0-6"), 16961 -- Very dark grayish brown to dark 
gray (10YR 3/2-4/1) friable silt loam; moderate 
fine crumb to granular; clear smooth boundary. 

(6-13"), 16962-3 -- Brown to yellowish brown (10YR 
5/3-5/4) friable silt loam; weak to moderate thin 
platy; clear wavy boundary. 

By; (13-16"),; 16964 -- Brown (10YR 4/3) firm heavy 
silt loam; moderate fine to medium subangular 
blocky with dark grayish brown (10YR 4/2) coatings 
and patches of gray silica; clear smooth boundary. 

ae (16-28"), 16965-8 -- Dark brown (LOYR 4/3) firm 
silty clay loam; moderate medium prismatic breaking 
to strong medium subangular blocky with dark gray- 
ish brown (10YR 4/2) coatings; clear smooth boun- 
dary. 

S50 (28-he"), 16969-73 -- Dark brown (10YR 4/3) firm 
silty clay loam; moderate coarse prismatic breaking 


Ans 


B 


B 


material is Peorian loess 15 feet thick, calcareous at 
88 inches. Native vegetation was deciduous forest. 
Samples were taken in 1944 and data included in Il. 
Agr. Exp. Sta. Bul. 587 (N.C.R: PabsaG jee ites 
lowing description was written in 1960 approximately 
200 feet north along roadside of newly graded road. 


to moderate medium subangular blocky with dark 

grayish brown (10YR 4/2) coatings; clear smooth 

boundary. 

(42-62"), 16974-7 -- Brown to grayish brown (1OYR 
4/3-5/2) friable silty clay loam; moderate coarse 
prismatic breaking to weak medium to coarse sub- 
angular to angular blocky with thin patchy brown 
to dark brown (10YR 4/3) coatings; clear smooth 
boundary. 

Ci» (62-88"), 16978-80 -- Dark yellowish brown to 
yellowish brown (10YR 4/4-5/4) friable silt loam; 
weak coarse angular blocky to massive with streaks 
of grayish brown (10YR 5/2); clear smooth boundary. 

Cy, (88-108"), 16981-2 -- Yellowish brown to light 
yellowish brown (10YR 5/4-6/4) friable silt loam; 
massive; calcareous. 


Ba» 
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Profile No. 4 — Fayette Silt Loam (280) 
T.24N., R.10E., Sec. 9, SE160, SW40, SW10 


Sampled in a grazed rotation pasture, near crest of 
ridge on a 2.5-percent slope to south with a 7-percent 
slope beginning 50 feet north and a 6-percent slope 
beginning 150 feet south, 390 feet east of center of 


Ogle County, 


Ap, (0-6"), 18129 -- Dark grayish brown (loyR 4/2) 
friable silt loam; weak fine to medium crumb or 
soft granular; roots numerous; abrupt smooth boun- 


dary. 
Ay, (6-10"), 18130 -- Brown (10YR 4/3) friable silt 
loam; weak thin to medium platy with few fine dis- 


tinct (when dry) light brownish gray (1orR 6/2) 
specks in lower part of horizon; roots numerous; 
clear smooth boundary. 

B,, (10-16"), 18131 -- Dark brown (10YR 4/3-3/3) 
slightly firm silty clay loam; moderate fine sub- 
angular blocky with common fine distinct light 
prownish gray (10YR 6/2) specks on surfaces 
roots numerous; clear smooth boundary. 

Boy (16-25"), 18132 -- Dark brown (1OYR 3/3) firm 
silty clay loam, slightly heavier than By layer 
above; moderate to strong fine to medium subangular 

blocky with common fine distinct light brownish 

gray (1OYR 6/2) specks on surfaces; roots numerous} 
clear smooth boundary. 

, (25-36"), 18133 -- Brown (loyR 4/3) firm silty 

clay loam; moderate coarse to medium blocky with 

common medium distinct light brownish gray to light 


Boo 


Bulletin No. 739 


[March, 


road, 155 feet north of section line fence, about 40 
miles east to northeast of Mississippi River bluff and 
one-half mile west from Rock River bluff. Parent ma- 
terial is Peorian loess 6 feet thick, calcareous at a depth 
of 56 inches. Native vegetation was deciduous forest. 
Description written and samples collected at site in 


1957. 


gray (lOYR 6/2-7/2) silica coatings and common dark 
brown (1OYR 3/3) clay films; roots common; clear 
wavy boundary. 

(36-46"), 18134 -- Brown to dark yellowish brown 
(loyR 4/3-4/4) firm light silty clay loam; weak 
coarse blocky with few light brownish gray to light 
eray (10YR 6/2-7/2) discontinuous silica coatings 
and common dark brown (10YR 3/3) clay films; roots 
few; clear wavy poundary. Within the horizon was 
found an old root channel about 2" in diameter with 
prominent yellowish red (syR 4/8-5/8) Fe bands or 
concentrations around periphery with interior 
nearly filled with brow to grayish brown (10YR 
5/3-5/2) silt loam. 

(46-56"), 18135 -- Brown to dark yellowish brown 
(loyR 4/3-4/4) slightly firm silt loam; many very 
fine threadlike vesicles or channels; massive; 
abrupt smooth boundary. 

(56-73"), 18136 -- Yellowish brown (1oyR 5/4-5/5) 
friable silt loam; massive; calcareous. 

(73-81"), Not sampled -- Brown (7.5YR 4/4) friable 
silt loam; massive; calcareous. Interpreted as 
Farmdale loess or possibly a mixture of Farmdale 
and Peoria. 
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Profile No. 5 — Fayette Silt Loam (280) 


Warren County, T.11N., R.3W., Sec. 9, SE160, NE40, NE10 


Sampled in roadside of untraveled road on a 6-per- 
cent slope to southwest, 31 rods west of creek bridge, 
150 feet west from top of steep slope, and approxi- 


(0-2"), 17026 -- Very dark gray to dark gray (10YR 
3/1-4/1) very friable silt loam; weak fine crumb; 

pH 7.4; gradual wavy boundary. 

A,, (2-12"), 17027-9 -- Grayish brown (10YR 5/2) very 

friable silt loam; weak thin to medium platy with 

specks of light brownish gray (10YR 6/2); pH 6.2; 


Loess Soils of Northwest Illinois 69 


mately 9 miles east of Mississippi River bluff. Parent 
material was Peorian loess 1214 feet thick, calcareous 
at 125 inches. Native vegetation was deciduous forest. 
Samples collected in 1944 and data included in Ill. Agr. 
Exp. Sta. Bul. 587 (N.C.R. Pub. 46). The following 
description was written at the same site in 1957. 


continuous dark brown (7.5YR 4/3) clay films; pH 
4.93; gradual smooth boundary. 

Boo (31-40"), 17037-40 -- Yellowish brown (loYR 5/4) 
firm silty clay loam; strong medium to coarse sub- 
angular to angular blocky with continuous clay 
coatings; pH 5.0; gradual smooth boundary. 


gradual wavy boundary. Bz, (40-60"), 17041-5 -- Yellowish brown (10YR 5/4) 

Az, (12-1h"), 17030 -- Dark grayish brown to brown 3" firm light silty clay loam mottled light yellowish 
(loYR 4/2-5/3) friable silt loam; weak very fine brown (1OYR 6/4); moderate coarse subangular blocky 
to medium subangular blocky specked light brownish with few thin patchy brown (10YR 4/3) clay films; 
gray (10YR 6/2); pH 5.2; clear wavy boundary. pH 5.0; gradual smooth boundary. 

B,, (14-19"), 17031-2 -- Dark grayish brown to brown Cy» (60-120"), 1706-51 -- Light yellowish brown and 
(loyR 4/2-4/3) friable heavy silt loam to light yellow (10YR 6/4 and 7/6) friable heavy silt loam; 
silty clay loam; moderate fine to medium subangular weak coarse subangular blocky fading to massive; 
blocky with discontinuous clay films and specked pH 5.6 at 60 inches; clear smooth boundary. 
light brownish gray (10YR 6/2); pH 4.9; clear C,, (125-140"), 17052 -- Light yellowish brown to 
smooth boundary. e yellow (1OYR 6/4-7/6) friable silt loam; massive; 

Boa> (19-31"), 17033-6 -- Brown (10YR 4/3) firm silty Cadleerecne! 
clay loam; strong medium subangular blocky with 
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Profile No. 6 — Fayette Silt Loam (280) 
La Salle County, T.34N., R.1E., Sec. 11, NW160, NE40, NE10 


Sampled in a grazed bluegrass permanent pasture, on 
a 5-percent slope to south and about 110 feet from base 
of slope into drainageway, 120 feet west of half-mile 
line fence, 200 feet south of roadside fence, about 60 


Aj; (0-6"), 18887 -- Very dark grayish brown (10YR 3/2) 
friable silt loam (same color crushed); moderate 
fine and medium granular; abundant roots; pH 6.2; 
clear wavy boundary. 

Ao» (6-9"), 18888 -- Dark grayish brown (10YR 4/2) 
friable silt loam (same color crushed); weak thin 
platy breaking to moderate fine granules; abundant 
roots; common very dark grayish brown (1OYR 3/2) 
worm channel fillings; pH 5.5; abrupt wavy boun- 
dary. 

Mes (9-13"), 18889 -- Brown (10YR 4/3-5/3) friable 
silt loam; weak thin platy breaking to moderate 
very fine and fine subangular blocky; abundant 
roots; pH 6.0; abrupt smooth boundary. 

By; (13-16"), 18890 -- Brown (10YR 4/3-5/3 crushing 
to 10YR 4/4) friable heavy silt loam; moderate fine 
subangular blocky with light gray (10YR 7/2) thin 
patchy silt coatings which disappear on wetting; 
common roots; pH 6.0; clear wavy boundary. 

Baa? (16-22"), 18891 -- Dark yellowish brown (10YR 4/4 
crushing to 1OYR 5/4) firm silty clay loam; moder- 
ate very fine and fine subangular blocky with 
light gray (10YR 7/2) thin discontinuous silt 


miles east southeast of Mississippi River bluff, 30 miles 
east southeast from edge of Green River basin, and 
12 to 13 miles northeast from the big bend of Illinois 
River. Parent material is Peorian loess 714 feet thick, 
calcareous at a depth of 80 inches. Native vegetation 
was deciduous forest. On-site description written and 
samples collected in 1961. 


coatings that are not evident upon wetting; common 

roots; pH 6.0; gradual wavy boundary. 
Bp? (22-32"), 18892 -- Dark yellowish brown (10YR 4/4 
crushing to 10YR 4/4-5/4) firm heavy silty clay 
loam; moderate medium subangular blocky breaking 
to moderate fine subangular blocky with dark brown 
(1OYR 4/3) thin continuous clay coatings; common 
roots; pH 6.03; gradual smooth boundary. 

(32-41"), 18893 -- Dark yellowish brown (10YR 4/4 
crushing to 10YR 4/4-5/4) firm light silty clay 
loam; moderate coarse subangular blocky breaking to 
moderate fine subangular blocky with light gray 
(1OYR 7/2) thin discontinuous silt coatings which 
disappear on wetting and dark yellowish brown (10YR 
4/4) thin discontinuous clay coatings on vertical 
surfaces; common roots; pH 5.6; diffuse wavy boun- 
dary. 

(41-60"), 18894-5 -- Yellowish brown (10YR 5/4 
crushing to same color) heavy silt loam to light 
silty clay loam; weak coarse prismatic breaking to 
moderate coarse and medium subangular blocky with 
coatings the same as in above horizon; common 
roots; few black (N 2/0) Fe-Mn concretions; pH 5.6 
in upper part to 6.0 in lower part. 


Bay? 


Bao» 
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Profile No. 7 — Rozetta Silt Loam (279) 


La Salle County, T.34N., R.1E., Sec. 11, NW160, NE40, NE10 


Sampled in a grazed bluegrass permanent pasture, on 
a 5-percent slope to south and 20 feet from base of 
slope into drainageway, 125 feet south of roadside 
fence, 45 feet west of half-mile line fence, about 60 


Ay» (0-5"), 18896 -- Very dark grayish brown (TOYR) 3/2) 
friable silt loam; moderate fine and medium crumb 5 
lower half of this horizon has worm channels filled 
with A, material; abundant roots; pH 6.0; clear 
smooth “boundary. 

Ags (5-11"), 18897 -- Brown (1oYR 4/3-5/3) friable silt 
loam; weak thin and medium platy breaking to moder- 
ate medium granular; numerous worm channels filled 
with A, material; abundant roots; pH 5.9; clear 
smooth boundary. 

By > (11-17"), 18898 -- Yellowish brown (10YR 4/4-5/4) 
friable heavy silt loam; moderate fine subangular 
blocky; brown to dark brown (10YR 4/3) clay films 
and faint grainy grayish coatings evident in moist 
condition; upper 2 inches have worm channels filled 
with A, material; common roots; pH 6.0; clear 
smooth boundary. 

Pa (17-29"), 18899-900 -- Brown to dark brown (10YR 
4/3) firm medium silty clay loam; strong medium 
subangular blocky breaking to strong very fine 
angular blocky; some grainy grayish coatings evi- 
dent in moist condition and some brow (7.5YR }4/h) 
clay films; common roots; pH 5.5; clear smooth 
boundary. 

Bao: (29-35"), 18901 -- Yellowish brown (10YR 5/4) firm 
siity clay loam; common fine faint brown (1OYR 5/3) 
to pale brown (10YR 6/3) and few fine distinct 
yellowish brown (10YR 5/6 and 5/8) mottles; moder- 
ate medium subangular blocky breaking to moderate 
fine and very fine angular blocky; some silt and 


miles east southeast from Mississippi River bluff, 30 
miles east southeast from edge of Green River basin, 
and 12 to 13 miles northeast from the big bend of 
Illinois River. Parent material is Peorian loess 10 feet 
thick, calcareous at 100-inch depth. Native vegetation 
was deciduous forest. On-site description written and 
samples collected in 1961. 


clay coatings discontinuous on all surfaces; common 
fine Fe-Mn concretions; pH 5.4; clear smooth boun- 
dary. 

Boas (35-40"), 18902 -- Mixed brown (1OYR 5/3) to 
yellowish brown (10YR 5/4), grayish brow (2.5Y 
5/2) and light grayish brown (2.5Y 6/2) firm light 
silty clay loam with many fine distinct yellowish 
brown (10YR 5/6 and 5/8) mottles; weak to moderate 

medium and coarse angular blocky; discontinuous 
clay coatings of brown (1LOYR to 7.5YR 4/3-4/4) on 
vertical surfaces; common fine Fe-Mn concretions; 
PH 5.4; clear smooth boundary. 

(40-47"), 18903 -- Grayish brown (2.5Y 5/2) to 
light brownish gray (2.5Y 6/2) firm light silty 
clay loam with many fine distinct yelkowish brow 
(LOYR 5/6 and 5/8) mottles; weak coarse subangular 
and angular blocky with brown (10YR 5/3) to 
yellowish brown (10YR 5/4) silt coatings and dark 
brown (7.5YR 4/2) thin to medium clay coatings all 
discontinuous on vertical surfaces; common fine 
Fe-Mn concretions; pH 5.5; diffuse smooth boundary. 
(47-66"), 18904-5 -- Grayish brown (2.5Y 5/2) to 
light brownish gray (2.5Y 6/2) friable heavy silt 
loam; common fine distinct strong brown (7.5YR 5/6 
and 5/8) mottles with horizontal elongation; a few 
large vertical cleavage faces have dark brow 
(7.5YR 3/2) patchy thin clay coatings on vertical 
surfaces; a few worm channels filled with trans- 
located clay; pH 6.7. 


etre 
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Profile No. 8 — Stronghurst Silt Loam (278) 


Ogle County, T.25N., R.8E., Sec. 13, SE160, NE40, NE10 

Sampled in ungrazed woodlot, on 2.5-percent slope 
to southeast, 170 feet west of center of roadway, 65 
feet south of half-mile line fence, and about 33 miles 


east of Mississippi River bluff. Parent material is 
Peorian loess 6.5 feet thick, including some fine sand 
between depths of 59 and 78 inches, all noncalcareous. 
Native vegetation was deciduous forest. On-site de- 
scription written and samples collected in 1957. 
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A, (0-3"), 18092 -- Very dark brown (10YR 2/2) friable Boas (23-29"), 18098 -- Light olive brown to light 
silt loam; moderate fine to medium crumb or soft brownish gray (2.5Y¥ 5/4-6/2, 90%) firm silty clay 
granular; pH 6.2; clear smooth boundary. loam mottled (10%) common fine distinct yellowish 

A,., (3-7"), 18093 -- Grayish brown (loyR 5/2-6/2) fri- brown (10YR 5/6-5/8); moderate medium subangular 

able silt loam; moderate thin to medium platy; blocky with distinct discontinuous coatings of 
roots common; few small Fe concretions; few worm light gray (loYR 7/2-8/2 dry); roots few; worm 
burrows; pH 5.0; clear smooth boundary. burrows few; Fe-Mn 5YR 3/2 concretions common; pH 

Boo: (7-12"), 18094 -- Pale brown (1LOYR 6/3, dry 10YR 5.53; clear smooth boundary. 
7/1-8/2) friable light silt loam; weak medium Ba» (29-40"), 18099 -- Yellowish brow to yellow 
platy; roots common; Fe-Mn concretions common; worm (LoYR 5/8-7/6) mottled light brownish gray (2.5Y 
burrows few; pH 5.0; clear smooth boundary. 6/2) firm light silty clay loam; moderate coarse 

A,-B , (12-15"), 18095 -- Brown to yellowish brown to very coarse angular blocky to weak coarse 
Cove 5/3-5/4) firm heavy silt loam borderline to prismatic with coatings and crack fillings of dark 
light silty clay loam; weak fine to medium sub- gray (10YR 4/1) silty clay; roots few; many old 
angular blocky with distinct coatings of light channels filled with black (10YR 2/1) material; 
gray (10YR 7/2-8/2 when dry); roots few; worm worm burrows few; Fe-Mn 5YR 3/2 concretions 
burrows few; Fe-Mn concretions of 5YR 3/2 common ; common; pH 5.5; gradual smooth boundary. 
pH 5.23; clear smooth boundary. Ch» (40-50"), 18100 -- Mixed colors of light brownish 

Boy: (15-19"), 18096 -- Brown (1OYR 5/3) firm silty gray (2.5Y 6/2), yellowish brown (10YR 5/8) and 
clay loam; moderate fine to medium subangular yellow (10YR 7/6) friable silt loam; numerous fine 
blocky with distinct light gray (10YR 7/2-8/2 dry) black (10YR 2/1) filled channels or burrows; 
coatings; roots few; worm burrows few; Fe-Mn 5YR massive; pH 6.3; gradual smooth boundary. 

3/2 concretions common; pH 5.5; gradual smooth Cos (50-59"), 18101 -- Mixed light brownish gray (2.5Y 
boundary. 6/2) and brownish yellow to yellow (10YR 6/8-7/6) 

Boos (19-23"), 18097 -- Brown (10YR 5/3) firm silty friable silt loam; few fine channels filled with 
clay loam; moderate fine to medium blocky coated black (10YR 2/1) material; massive; pH 7.8; clear 
light gray (10YR 7/2 to 8/2 when dry), distinct but smooth boundary. 
less continuous than in above layer; roots few; Ca (59-78"), Not sampled -- Fine sandy silt loan, 
worm burrows few; Fe-Mn 5YR 3/2 concretions common; probably loess mixed with fine sand from till 
pH 5.53; clear smooth boundary. below. 
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Profile No. 9 — Stronghurst Silt Loam (278) 


La Salle County, T.34N., R.1E., Sec. 11, NW160, NE40, NE10 


Sampled in grazed permanent bluegrass pasture, on 
a slope of about 0.5-percent to southeast, 570 feet 
south of fence along road, 290 feet west of half-mile 
line fence, and about 60 miles east southeast of Missis- 


Al» 


ibe 


Bo 


gle 


(o-4"), 18924 -- Very dark grayish brown (1OYR 
3/2) friable silt loam; moderate fine and medium 
crumb; abundant roots; few worm channels filled 
with A, material in lower part; pH 6.0; clear 
smooth boundary. 

(4-9"), 18925 -- Grayish brown (1OYR 5/2) friable 
silt loam; moderate medium platy breaking to weak 
fine subangular blocky; common roots; many worm 
channels filled with Ay material; pH 5.3; clear 
smooth boundary. 

(9-14"), 18926 -- Brown (10YR 5/3) firm light 
silty clay loam; few fine faint yellowish brown 
(10YR 5/4) mottles; moderate very fine and fine 
subangular blocky; brown (1OYR 5/3) very thin con- 
tinuous clay coatings and light. browmish gray 
(10YR 6/2) thin patchy silt coatings; common roots; 
occasional black (N 2/0) Fe-Mn concretions; 
occasional worm channels filled with AY material; 
PH 5.53; clear smooth boundary. 

(14-22"), 18927 -- Grayish brow to brown (10YR 
5/2-5/3) crushing to LoYR 5/4) firm silty clay 
loam; few fine faint yellowish brown (1OYR 5/4 ana 
5/6) mottles; moderate fine angular and subangular 
blocky with dark grayish brown (10YR 4/2) thin 
shiny continuous clay coatings; occasional roots; 
occasional Fe-Mn concretions; pH 5.53 clear smooth 
boundary. 


Bop» (22-29"), 18928 -- Grayish brow (2.5Y 5/2 


crushing to 1OYR 5/3) firm medium silty clay loam; 
many fine distinct yellowish brown (10YR 5/6 and 


[ March, 


sippi River bluff, 30 miles east southeast from edge of 
Green River basin, and 12 to 13 miles northeast from 
the big bend of the Illinois River. Parent material is 
Peorian loess 6/2 feet thick, calcareous at a depth of 
46 inches. Native vegetation was deciduous forest. On- 
site description written and samples collected in 1961. 


5/4), light brownish gray (2.5Y 6/2) and dark 
grayish brown (2.5Y 4/2) mottles; moderate fine 
and medium angular blocky with dark grayish brown 
(loYR 4/2) thin shiny continuous clay coatings; 
common fine black (N 2/0) Fe-Mn concretions; 
occasional roots; pH 6.0; diffuse smooth boundary. 


Bo 33 (29-4o"), 18929 -- Mixed light brownish gray (2.5Y 


2? 


6/2) and grayish brown (2.5Y 5/2) firm medium 
silty clay loam with many fine distinct yellowish 
brown (10YR 5/6 and 5/8) and dark grayish brown 
(loYR 4/2) mottles; weak medium prismatic breaking 
to moderate medium and coarse angular blocky with 
grayish brown (10YR 5/2) and dark grayish browm 
(loyR 4/2) thin shiny continuous clay coatings, 
thickest on vertical faces; many fine black (Nv 2/0) 
Fe-Mn concretions; occasional roots; pH 1.03 cLear 
smooth boundary. 

(40- 46"), 18930 -- Mixed grayish brow (2.5% 5/2) 
and yellowish brown (10YR 5/6 and 5/8) friable 
heavy silt loam; occasional vertical cleavage 
planes with grayish brown (2.5Y 5/2) thin shiny 
clay coatings; many fine black (N 2/0) Fe-Mn con- 
cretions; occasional roots; pH 8.0; diffuse smooth 
boundary. 

(46-66"), 18931 -- Mixed yellowish brow (10YR 5/4 
and 5/6) and light brownish gray (1LOYR 6/2) friable 
light silt loam; massive; common fine black (N 2/0) 
Fe-Mn concretions; an occasional calcium carbonate 
concretion; calcareous. 


Particle size distribution of < 2 mm. (in mm.) (%) 
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Profile No. 10 — Stronghurst Silt Loam (278) 


Henderson County, T.9N., R.4W., Sec. 12, SW160, NE40, 
NE10 


Sampled in ungrazed woods on 0-percent slope, 500 
feet south of lane gate or 315 feet north of gateway 
into woods, 130 feet west from center of road, and 


A,, (0-3"), 19465 -- Very dark gray (10YR 3/1) friable 
silt loam; weak fine to very fine crumb; mildly 
alkaline to neutral; abundant tree roots; few to 
many worm channels; abrupt smooth boundary. 

(3-6"), 19466 -- Dark gray (1OYR 4/1) friable silt 
loam; moderate thin to very thin platy with light 
gray (1OYR Tita} dull thin patchy silt coatings; 
strongly acid; abundant tree roots; few to many 
worm channels; clear smooth boundary. 

Bons (6-13"), 19467 -- Grayish brown (LOYR 5/2) friable 
silt loam; weak thin to medium platy in upper part 
to weak fine subangular blocky in lower part; light 
gray (10YR 7/1) dull thin patchy silt coatings; 
strongly acid; few fine Fe-Mn concretions; few worm 
channels; abrupt smooth boundary. 

(13-20"), 19468 -- Dark grayish brown (1OYR 4/2) 
friable heavy silt loam in upper part to firm light 
silty clay loam in lower part; few fine faint dark 
yellowish brown (10YR 4/4) mottles; moderate fine 

subangular blocky with light gray (1OYR Tian dull 
thin continuous silt coatings; very strongly acid; 
common fine black (10YR 21.) to very dark gray 

(10YR 3/1) Fe-Mn concretions; few unfilled coated 
worm channels; abrupt smooth boundary. 

» (20-27"), 19469 -- Grayish brown (10YR 5/2) to 

brown (10YR 5/3) firm medium to heavy silty clay 

loam with few fine faint yellowish brown (LOYR 5/8 
and 5/6) mottles; weak medium prismatic breaking to 
moderate fine to medium subangular and angular 

blocky with dark gray (10YR 4/1) and very dark gray 

(LOYR Sl) dull thin discontinuous clay-organic 
coatings and light gray (10YR 7/1) dull thin patchy 
silt coatings; strongly acid; common fine black 
(1OYR 2/1) and very dark gray (10YR 3/1) Fe-Mn con- 
cretions; some unfilled coated worm channels; clear 
smooth boundary. 

(27-33"), 19470 -- Mixed yellowish brown (1OYR 5/6 
and 5/8), brown (7.5YR 4/4) and light brownish gray 
(2.5¥ 6/2) firm heavy silty clay loam; weak medium 
prismatic breaking to moderate medium subangular 
and angular blocky with very dark gray (1OYR 3/1) 
and dark gray (10YR 4/1) shiny moderately thick 
discontinuous clay-organic coatings; strongly acid; 
few Fe-Mn concretions; few unfilled coated worm 
channels; gradual smooth boundary. 

» (33-43"), 19471 -- Mixed grayish brow (2.5y 5/2), 
light brownish gray (2.5Y 6/2), yellowish brown 
(loyR 5/6-5/8) and brown (7.5YR 4/4) firm medium 
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about 10 miles east southeast of Mississippi River bluff. 
Parent material is Peorian loess 12 feet thick, calcare- 
ous at a depth of 66 inches. Native vegetation is de- 
ciduous forest. On-site description written and sam- 
ples collected in 1964. 


silty clay loam; weak coarse angular blocky with 
very dark gray (10YR 3/1) and dark gray (10YR 4/1) 
shiny moderately thick continuous clay-organic 
coatings; neutral; many black (1OYR 2/1) and very 
dark brown (10YR 2/2) Fe-Mn concretions; few un- 
filled coated worm channels; gradual smooth boun- 
dary. 

B31, (43-49"), 19472 -- Mixed light brownish gray (2.5Y 

6/2) and yellowish brown (10YR 5/6 and 5/8) firm 

heavy silt loam to light silty clay loam; very 

weak angular blocky with black (10YR 2/1) and 

very dark gray (10YR 3/1) shiny moderately thick 

discontinuous organic coatings on vertical faces; 
moderately alkaline; few Fe-Mn concretions; a very 
occasional lime concretion; few unfilled coated 
worm channels; gradual smooth boundary. 

(49-56"), 19473 -- Light brownish gray (2.5Y 6/2) 

friable heavy silt loam with many fine to medium 

distinct yellowish brown (10YR 5/6 and 5/8) 

mottles; very weak very coarse angular blocky with 

very dark gray (1OYR 3/2) shiny thin discontinuous 
clay-organic coatings on vertical faces; moder- 
ately alkaline; few Fe-Mn concretions; a very 
occasional lime concretion; few unfilled coated 
worm channels; diffuse. smooth boundary. 

Cys (56-66"), 19474 -- Light brownish gray (2.5Y 6/2) 
friable silt loam with many medium distinct 
yellowish brown (10YR 5/6 and 5/8) mottiles; 
massive; very dark gray (10YR 3/1) thin shiny 
patchy clay-organic coatings along root channels; 
moderately alkaline; many fine Fe-Mn concretions; 
diffuse smooth boundary. 


Bey 


Cy, (66-80"), 19475 -- Light brownish gray (2.5Y 6/2) 
friable silt loam with many medium distinct 
yellowish brown (10YR 5/6) mottles; massive; cal- 
careous; many Fe-Mn concretions; diffuse smooth 
boundary. 

Ca, (80-100"), 19476 -- Light brownish gray (2.5Y 6/2) 


friable silt loam with few fine distinct yellowish 
brown (1OYR 5/6 and 5/8) mottles; massive; cal- 
careous; lighter textured than layer below; diffuse 
smooth boundary. 
Cy (100-140"), Not sampled -- Light gray (5Y 6/1) to 
light olive gray (5Y 6/2) firm heavy silt loam 
with few fine distinct yellowish brown (10YR 5/6 
and 5/8) mottles; massive; calcareous; heavier 
textured than layer above; gradual smooth boundary 
to Sangamon soil in Illinoian till below. 
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Profile No. 11 — Traer Silt Loam (633) 
La Salle County, T.34N., R.1E., Sec. 11, NW160, NE40, NE10 


Sampled in grazed permanent bluegrass pasture on 
1.5-percent slope to west, 210 feet south of gravel 
road, 65 feet west of half-mile line fence, 35 feet south 
of shallow drainageway, about 60 miles east southeast 


from Mississippi River bluff, 30 miles east southeast 
from east edge of Green River basin, and 12 to 13 
miles northeast from the big bend of Illinois River. 
Parent material is Peorian loess 914 feet thick, calcar- 
eous at a depth of 69 inches. Native vegetation was 
deciduous forest. On-site description written and sam- 
ples collected in 1961. 


1971] 


Ay> (0-5"), 18906 -- Very dark gray (10YR 3/1, crushed 
10YR 3/2) friable silt loam; weak thin platy com- 
bined with moderate fine crumb; abundant roots; 
worm burrows in lower part of horizon filled with 
Ay material; pH 6.0; abrupt smooth boundary. 

Ay (5=14"), 18907 -- Grayish brown (2.5Y 5/2, crushed 
10YR 6/2) friable silt loam; dark brown around old 
root channels; moderate thin to very thin platy; 
abundant roots; common fine Fe-Mn concretions; 
worm burrows filled with A, material; pH 5.5; 

aL 
clear smooth boundary. 

B,; (14-18"), 18908 -- Grayish brown (2.5Y 5/2) friable 
light silty clay loam; moderate fine subangular 
blocky with light gray (1OYR 7/1 dry) discon- 
tinuous silt coatings and dark gray (1OYR 4/1) 
discontinuous clay films; abundant roots; few worm 
burrows filled with AL material; pH 5.3; abrupt 
smooth boundary. 


Loess Soils of Northwest Illinois 


77 


Boa» (28-36"), 18911 -- Olive gray (5Y 5/2) firm medium 
to heavy silty clay loam with few fine distinct 
yellowish brown (10YR 5/6 and 5/8) mottles; moder- 
ate medium angular blocky with dark gray (1OYR 4/1) 
continuous clay films; few roots; pH 6.03; gradual 
smooth boundary. 

Bo)» (36-46"), 18912 -- Olive gray (SY 5/2) firm silty 
clay loam with common fine distinct dark yellowish 
brown to yellowish brown (10YR 4/3-5/8) mottles; 
weak medium prismatic breaks to weak coarse angular 
blocky with dark gray (2.5Y 4/1) discontinuous clay 
coatings; roots few; pH 7.0; gradual wavy boundary. 

Cy» (46-53"), 18913 -- Olive gray (5Y 5/2) friable 
heavy silt loam with common fine distinct strong 
brown (7.5YR 5/6 and 5/8) mottles; nearly massive 
but with vertical cleavage planes 3-6 inches apart 
showing very dark gray to dark gray (2.5Y 3/1-4/1) 
discontinuous clay films; many fine pores filled 


B,,> (18-23"), 18909 -- Dark gray (2.5Y 4/1) firm heavy with dark material; PH 7.23 gradual smooth boundary. 
ao ee te loam; Belen and oe Fine angu- Co. (53-62"), 18914 -- Similar to above except slightly 
lar blocky with very dark gray to dark gray (10YR more mottled, fewer and thinner clay coatings and 
3/1-4/1) continuous clay coatings; roots common; fewer fine pores filled with dark material. 
me 3 +33 es ooo DIELS ’ Note: A krotovina beginning in the Bo3 horizon, con- 
Boo» (23-26"), 18910 -- Olive gray (SY 5/2) firm heavy tinued deeper than 62 inches, had fine brown 
silty clay loam with few fine distinct yellowish mottles, and had structure similar to that of 
brown (10YR 5/6 and 5/8) mottles; moderate fine to Re oundaae anaes 
very fine angular blocky with dark gray (2.5y¥ 4/1) ; 
continuous clay films; roots common; pH 5.53 
gradual smooth boundary, 
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Profile No. 12 — Clary Silt Loam (283) 


Tazewell County, T.25N., R.2W., Sec. 34, NE160, SE40, NE10 


Sampled in ungrazed brushy woods, on the crest of 
a 100-foot wide northwest-southeast trending ridge 
sloping 2 percent northeast and southwest and 1 per- 


A., (0-3"), 18169 -- Dark gray (loyR 3/1-4/1) friable 
silt loam; weak fine granular; common fibrous and 
woody roots; pH 7.0; abrupt smooth boundary. 

(3-7"), 18170 -- Brown (10YR 5/3) friable silt 
loam; moderate thin platy; some worm holes filled 
and some partly filled with A, material; fibrous 
and woody roots common; pH 5.0; clear smooth boun- 
dary. 

Anos (7-11"), 18171 -- Yellowish brown (1oYR 5/4) fri- 

able silt loam; weak medium platy; occasional 

fibrous roots; common woody roots; some filled and 
some unfilled worm channels; pH 5.0; clear smooth 
boundary. 

(11-13"), 18172 -- Yellowish brown (10YR 5/4) fri- 

able light silty clay loam; weak very fine sub- 

angular blocky with very thin patchy light brownish 
gray (1OYR 6/2) silt coatings; common woody roots; 

fibrous roots occasional; occasional unfilled worm 

channels; pH 5.0; clear smooth boundary. 

Boas (13-19"), 18173 -- Yellowish brown (1OYR 5/5) firm 
silty clay loam; moderate fine subangular blocky 
with thin patchy light brownish gray (1OYR 6/2) 
silt coatings; occasional fibrous roots, common 
woody roots; occasional unfilled worm hole; pH OS 
clear smooth boundary. 

Boos (19-25"), 18174 -- Yellowish brown (10YR 5/5) firm 
silty clay loam; moderate medium subangular blocky 
with very thin discontinuous brown (10YR 4/3) clay 
films; occasional fibrous and woody roots; occasion- 
al unfilled worm channel; pH 5.5; gradual smooth 
boundary. 

Bos (25-31"), 18175 -- Yellowish brown (LOYR 5/5) firm 
silty clay loam; weak fine prismatic breaking to 
moderate medium subangular blocky; very thin dis- 
continuous clay films of brown (10YR 4/3-5/3) 
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cent southeast from sampling site, about 320 feet west- 
erly on road from culvert thence 270 feet northwest, 
1314 miles southeast from Illinois River bluff. Parent 
material is Peorian loess 614 feet thick, all noncalcare- 
ous. Native vegetation is deciduous forest. On-site 
description written and samples collected in 1958. 


occasional fibrous and woody roots; occasional un- 
filled worm hole; occasional very dark gray (10YR 
3/1) splotches; few fine Fe-Mn concretions; pH 5.5; 
clear smooth boundary. 

Boy (31-39"), 18176 -- Yellowish brown (10YR 5/5) firm 
silty clay loam; weak to moderate medium prismatic 
breaking to moderate medium subangular blocky; thin 
to medium discontinuous clay films of brown (10YR 
4/3-5/3) occasional fibrous and woody roots; 
occasional unfilled worm holes; occasional very 
dark gray (1OYR 3/1) splotches more frequent than 
in B,.3; few fine Fe-Mn concretions; pH 5.953) (elear 
smooth boundary. 

» (39-49"), 18177 -- Yellowish brow (10YR 5/4) 
firm light silty clay loam; weak coarse to very 
coarse subangular blocky; thin discontinuous clay 
films of dark brown (10YR 4/3) and very pale brown 
(10YR 7/3) silt coatings; occasional small woody 
roots; occasional unfilled worm holes; few fine 
Fe-Mn concretions; pH 5.5; gradual smooth boun- 
dary 

Cys (49-58"), 18178 -- Yellowish brown (10YR 5/4) fri- 

able light silty clay loam; weak very coarse sub- 

angular blocky; very thin discontinuous clay films 
of brown (7.5YR 5/4) and occasional very pale 
brown (10YR 7/3) silt coatings; occasional woody 
root; occasional chunks of light brownish gray 

(1OYR 6/2) silty material surrounded by yellowish 

brown (10YR 5/8) Fe-Mn concretional material; pH 

5.53 gradual smooth boundary. ; 

(58-80"), 18179 -- Yellowish brown (10YR 5/14) 

friable light silty clay loam; almost massive but 

with some planes of weakness; occasional woody 
root; pH 6.0; abrupt wavy boundary to loam 
textured calcareous drift. 
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Profile No. 13 — Clary Silt Loam (283) 


Woodford County, T.27N., R.3W., Sec. 8, SE160, SW40, 
SW10 


Sampled in grazed woodland pasture, on 7-percent 
slope to north with a 10-percent slope beginning 15 
feet north of sampling site, 200 feet east of half-mile 


Ay» (0-3"), 18200 -- Very dark grayish brown (10YR 
3/2) friable silt loam; weak medium platy breaking 
to weak fine crumb; abundant fibrous roots; worm 
holes filled with A, material; pH 6.0; clear 
irregular boundary. 

A,, (3-7"), 16201 -- Grayish brown (1OYR 4/2-5/2) fri- 
able silt loam; weak medium platy breaking to weak 
fine crumb; fibrous roots common; worm holes 
filled with A, material; occasional 2 mm. Fe-Mn 
concretions; DH 6.03; clear smooth boundary. 

A., (7-10"), 18202 -- Brown (1OYR 4/3-5/3) friable 

3 silt loam; weak medium to coarse granular; fibrous 
roots common; worm holes filled and partially 
filled with A, material; one small krotovina; pH 
6.53; clear smooth boundary. 

Bi; (10-13"), 18203 -- Yellowish brown (10YR 5/4) 

firm light silty clay loam; moderate very fine 

subangular blocky; fibrous roots common; small 

rotted woody roots; old worm holes filled and 
partially filled with dark material from Ay3 pH 

6.5; clear smooth boundary. 

, (13-18"), 18204 -- Yellowish brown (10YR 5/5) 

firm silty clay loam; moderate fine subangular 

blocky; very thin discontinuous clay films and 
occasional areas. of light gray (10YR 7/2) silt 
coatings; fibrous roots common; occasional par- 
tially rotted woody root; very occasional soft 

Fe-Mn concretion; occasional worm channel filled 

with dark material; old tree root channel 1 

inch in diatieter filled with yellowish brown (10YR 

5/4) silty material; pH 5.5; clear smooth boun- 

dary. 

» (18-24"), 18205 -- Yellowish brown (1OYR 5/4) 

firm silty clay loam; weak medium prismatic 

breaking to moderate medium subangular blocky; 
thin discontinuous brown (10YR 4/3) clay films and 
areas of light gray (10YR 7/2) silt coatings; 
fibrous roots common; occasional small partially 
rotted woody root; pH 4.5; clear smooth boundary. 

, (24-31"), 18206 -- Yellowish brown (10YR 5/14) 

firm silty clay loam; weak medium prismatic 

breaking to moderate coarse subangular blocky; thin 
continuous brown (7.5YR 4/3) clay films; silty 


Boy 


Boo 


Bo3 


line fence, 30 feet north of road fence, and 114 miles 
east from Illinois River bluff. Parent material is 
Peorian loess eight feet thick, calcareous at a depth of 
58 inches. Native vegetation was deciduous forest. On- 
site description written and samples taken in 1958. 


coatings as in horizon above but less frequent; 
fibrous roots common; common small rotted woody 
roots; old root channels filled with light gray 
(1OYR 7/1 and 7/2) silty material and partially 
surrounded by reddish brown (5YR 4/4) Fe-stained 
silty material; common very fine Fe-Mn concretions; 
pH 5.03; gradual smooth boundary. 

(31-40"), 18207 -- Yellowish brown (10YR 5/4) firm 
light silty clay loam; moderate coarse prismatic 
breaking to moderate coarse subangular blocky; thin 
continuous brow (7.5YR 4/3) clay films; light gray 
silt coatings less frequent than in horizon above; 
black (1OYR 2/1) patchy coatings; occasional 
fibrous roots and occasional partially rotted woody 
root; an occasional old root channel filled with 
light brownish gray (1OYR 6/2) silty material 
partially surrounded by yellowish brown (1OYR 5/8) 
Fe staining; pH 5.0; gradual smooth boundary. 
(40-54""), 18208 -- Yellowish brown (10YR 5/5) moder- 
ately firm heavy silt loam; weak coarse to very 
coarse prismatic breaking to weak very coarse angu- 
lar blocky; thin discontinuous brown (7.5YR 4/3) 
clay films; weakly brittle and possible weak fragi- 
pan; an occasional fine woody and fibrous root; 
some small and medium worm holes filled with light 
gray silty material; abundant very fine black (10YR 
2/1) Fe-Mn concretions; pH 6.0; gradual smooth 
poundary. 

(54-58"), 18209 -- Mixed yellowish brown (10YR 5/4) 
and light yellowish brown (10YR 6/4) friable silt 
loam; massive; an occasional fine woody root; an 
occasional old woody root channel filled with light 
gray silty material partially surrounded by Fe 
staining; abundant fine to medium Fe-Mn concre- 
tions; clear smooth boundary. 

(58-95"), 18210 -- Yellowish brown (10YR 5/4-6/1) 
friable silt loam; common fine distinct light 
brownish gray (10YR 6/2), gray (10YR 5/1) and 
yellowish brown (10YR 5/6 and 5/8) mottles; massive; 
calcareous; a few woody roots extend into the upper 
part of this horizon; many fine Fe-Mn concretions; 
abrupt wavy boundary to calcareous pinkish loam 
till below. 
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Profile No. 14 — Clinton Silt Loam (18) 


Warren County, T.9N., R.1W., Sec. 2, NW160, NW40, NW10 


Sampled in east bank of brush-covered roadside on 
4- to 5-percent slope to north (steeper to north, less 
steep to south), about 400 feet south of township line, 


Als (0-5"), 16413-4 -- Dark gray (10YR 4/1) very fri- 
able silt loam; weak medium crumb; pH 6.23; abrupt 
smooth boundary. 

Ay, (5-8"), 16415 -- Yellowish brown (10YR 5/4) very 
friable light silt loam; moderate thin platy 
breaking to weak medium crumb; pH 5.0; clear wavy 
boundary. 

AB, (8-13"), 16416-7 -- Dark yellowish brown (10YR 4/}4) 

friable light silty clay loam; moderate fine sub- 

angular blocky; thin light gray (1O0YR 6/1 dry) 
silty coatings; pH 5.0; gradual wavy boundary. 
(13-22"), 16418-20 -- Dark yellowish brown (1OYR 

4/4) firm silty clay loam; moderate fine to medium 

subangular blocky; patchy light brownish gray (1OYR 

6/2 dry) silty coatings; pH 5.0; clear wavy boun- 

dary. 

ee (22-37"), 16421-3 -- Yellowish brown (10YR 5/}) 
firm silty clay loam; few fine grayish brown (2.5Y 


Bow? 


and about 25 miles east southeast from Mississippi 
River bluff. Parent material is Peorian loess nine feet 
thick, calcareous at a depth of 75 inches. Native vege- 
tation was deciduous forest. Samples were collected in 
1940 and description was written in 1962. 


5/2) mottles; moderate medium subangular blocky; 
thick continuous clay films and patchy Fe (7.5YR 
4/4) coatings; some Fe-Mn concretions; pH 4.8; 
gradual wavy boundary. 

(37-48"), 16424 -- Brown to yellowish brown (10YR 
5/3-5/4) friable light silty clay loam; common fine 
grayish brown mottles; weak to moderate medium to 
coarse subangular to angular blocky; patchy thin 
clay films; some Fe-Mn concretions; pH 5.0; gradual 
wavy boundary. 

(48-75"), 16425-6 -- Grayish brown to light 
brownish gray (1OYR 5/3-6/3) friable heavy silt 
loam; few faint yellowish brown mottles; weak 
coarse blocky; some Fe-Mn concretions; pH 6.03 
clear smooth boundary. 

(75-90"), 16427-8 -- Grayish brown to light 
brownish gray (2.5Y¥ 5/2-6/2) friable silt loam; 
massive; calcareous. 
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Profile No. 15 — Clinton Silt Loam (18) 


Knox County, T.10N., R.3E., Sec. 36, NE160, SE40, NW10 


Sampled in roadside sod on a 2-percent slope to 
south, about 60 feet north of 40-rod line, and approxi- 


(0-5"), 13788 -- Dark gray (1OYR 4/1) friable silt 
loam; moderate fine crumb to weak very thin platy 
in lower part; clear wavy boundary. 

(5-12"), 13789 -- Brown (1OYR 5/3-6/3) slightly 

firm silt loam; weak thin platy; some worm holes 

filled with A, material in upper part; clear wavy 
boundary. 

(12-16"), 13790 -- Yellowish brown (10YR 5/4) 

slightly firm light silty clay loam; weak fine 

subangular blocky; discontinuous light gray (10YR 

7/2) silt coatings; clear smooth boundary. 

(16-22"), 13791 -- Yellowish brow (10YR 5/5) firm 

silty clay loam; moderate fine subangular blocky; 

thin discontinuous light gray (1OYR 7/2) silt 
coatings; clear smooth boundary. 

Boy: (22-28"), 13791 -- Yellowish brow (10YR 5/5) 
firm silty clay loam; strong medium subangular 
blocky with moderately thick patchy light gray 
(LOYR 7/1-6/1) silt coatings; clear smooth boun- 
dary. 

ae (28-37"), 13792 -- Yellowish brown (10YR 5/5) 
firm silty clay loam; few fine faint brown (10YR 

5/3) mottles; moderate medium to coarse sub- 
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mately 42 miles east southeast from Mississippi River 
bluff. Parent material is Peorian loess nine feet thick, 
calcareous at a depth of 90 inches. Native vegetation 
was deciduous forest. Samples collected in 1930 and 
description written in 1961. 


angular to angular blocky; thin discontinuous 
light gray (LOYR 7/1-6/1) silt coatings and thin 
discontinuous brown (7.5YR 5/5) clay coatings; few 
fine Fe-Mn concretions; clear smooth boundary. 

Bay> (37-45"), 13793 -- Yellowish brown (1oYR 5/4) 
firm silty clay loam; common medium faint gray 
(1oYR 6/1) mottles; moderate to weak coarse angu- 
lar blocky; thin discontinuous brown (7.5YR 5/4) 
clay coatings; few fine Fe-Mn concretions; clear 
smooth boundary. 

Boos (45-56"), 13794 -- Yellowish brown (1OYR 5/4) 
firm heavy silt loam; many medium faint Light 
gray to light brownish gray (10YR 6/1-6/2) mottiles; 
weak coarse angular blocky; thin discontinuous 
brown (7.5YR 5/4) clay coatings; few fine Fe-Mn 
concretions; clear smooth boundary. : 

Cy» (56-67"), 13795 -- Yellowish brow (10YR 5/4) 
slightly. firm silt loam; common medium faint 
grayish brown to light brownish gray (10YR 5/2-6/2) 
mottles; massive; fine Fe-Mn concretions; gradual 
smooth boundary. 

Cy, (67-76"), 13796 -- Yellowish brown (1OYR 5/44) fri- 
able silt loam; massive. 
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Profile No. 14 — Keomah Silt Loam (17) 


Woodford County, T.27N., R.3W., Sec. 10, SW160, NE40, 
NE10 


Sampled in grazed woods pasture on 1.5-percent 
slope to north and northeast, 360 feet northwest along 
road from road corner (Y-junction of three roads), 


Al; (o-2"), 18180 -- Very dark gray (1LOYR 3/1) friable 
silt loam; moderate very fine crumb; woody and 
fibrous roots common; pH 6.3; abrupt smooth boun- 
dary. 

» (2-4"), 18181 -- Grayish-brown (1OYR 5/2) friable 
silt loam; weak thin platy; woody and fibrous 
roots common; some filled and partially filled 
worm holes; few fine Fe-Mn concretions; pH 5.5; 
clear smooth boundary. 

» (4-9"), 18182 -- Brown (10YR 5/3) friable silt 
loam; weak medium platy breaking to weak fine sub- 
angular blocky; fibrous and woody roots common; 
some filled and partly filled worm holes; few fine 
Fe-Mn concretions; pH 5.0; clear smooth boundary. 

By > (9-11"), 18183 -- Pale brow (10YR 6/3) friable 
silt loam; weak fine subangular blocky; fibrous 
and woody roots common; few fine Fe-Mn concretions; 
occasional unfilled worm channel; one small kroto- 
vina (1/2 to 1"); pH 5.2; clear smooth boundary. 

» (11-15"), 18184 -- Light yellowish brown (10YR 
6/4) firm silty clay loam; moderate fine subangular 
blocky; discontinuous thin brown (1OYR 5/3) clay 
films and some thin patchy light gray (loyR 7/2 
dry) silt coatings; fibrous and woody roots common; 
common fine Fe-Mn concretions; occasional unfilled 
worm channel; pH 5.3; clear smooth boundary. 

Ba» (15-22"), 18185 -- Light yellowish brow (10YR 
6/4) firm silty clay loam mottled with common fine 
distinct light gray (10YR 7/2), grayish brown 
(10YR 5/2) and yellowish brown (1OYR 5/4 and 5/8); 
weak fine prismatic breaking to moderate subangular 
blocky; thin discontinuous yellowish brown (10YR 
5/5) clay films; occasional fibrous roots; woody 
roots common; few fine black (1OYR 2/1) Fe-Mn con- 
cretions; occasional unfilled worm hole; pH 5.5; 
clear smooth boundary. 
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180 feet north from center of road, and 314 miles 
southeast from Illinois River bluff. Parent material is 
Peorian loess 814 feet thick, calcareous at a depth of 


41 
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inches. Native vegetation was deciduous forest. 
-site description written and samples taken in 1958. 


» (22-29"), 18186 -- Mixed yellowish brown (1OYR 5/l, 
5/6 and 5/8), brown (10YR 5/3), and grayish brow 
(loyR 5/2) firm silty clay loam; weak coarse pris- 
matic breaking to weak medium subangular blocky; 
grayish brown (1OYR 5/2) thin discontinuous clay 
films; occasional fibrous roots; fine woody roots 
common; few fine to medium Fe-Mn concretions; an 
occasional cavity filled with grayish brown to 
light grayish brown (1OYR 5/2-6/2) silty material; 
pH 6.0; gradual smooth boundary. 

(29-35"), 18187 -- Mixed yellowish brown (10YR 5/44, 
5/6 and 5/8), brown (1OYR 5/3), and grayish brow 
(loyR 5/2) friable heavy silt loam to light silty 
clay loam; weak medium to coarse subangular blocky; 
grayish brow (10YR 5/2) thin discontinuous clay 
films; occasional fibrous roots; woody roots 
common; numerous fine to medium Fe-Mn concretions; 
an old tree root channel is filled with grayish 
brown (10YR 5/2-6/2) silty material surrounded with 
reddish brown (5YR 4/4) and strong brown (7.5YR 
5/6) material; pH 6.5; clear wavy boundary. 
(35-41"), 18188 -- Mixed yellowish brown (10YR 5/6) 
and light grayish brown (10YR 6/2) friable silt 
loam; massive; fine woody roots common; numerous 
fine to medium Fe-Mn concretions; pH 8.0; gradual 
wavy boundary. 

(41-85"), 18189 -- Mixed yellowish brown (10YR 5/44, 
5/6 and 5/8), light grayish brown (10YR 6/2), and 
light gray (1OYR 7/2) friable silt loam; massive; 
calcareous; woody roots extending into the upper 
part; few fine to medium Fe-Mn concretions in 
upper part; old root channels filled with grayish 
brown (10YR 5/2-6/2) silty material; sample taken 
at 60- to 70-inch depth. 
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Profile No. 17 — Keomah Silt Loam (17) feet south of center of gravel road; 19 miles southeast 
N. RiW. Sec. 10. SWi60, Nw40 from Illinois River bluff. Parent material is Peorian 
aaa Be cba” f i loess six feet thick, calcareous at a depth of 41 inches. 


Native vegetation was deciduous forest. On-site de- 


c i a ‘ ie a a . . . . 
eg ea ee covetant al pysidte on 1 pet scription written and samples collected in 1958. 


cent slope to southwest, 430 feet east of culverts, 50 


A,, (o-4"), 18190 -- Very dark gray (1OYR 3/1) friable roots; occasional worm channel; few fine Fe-Mn 
silt loam; weak fine crumb; fibrous roots common; concretions; pH 5.0; clear smooth boundary. 


pH 6.0; abrupt smooth boundary. Boas (28-33"), 18196 -- Mixed light brownish gray 
Ay, (4-8"), 18191 -- Grayish brown (10YR 5/2) friable (2.5Y 6/2) and yellowish brown (1OYR 5/4) firm 
silt loam; weak fine to medium crumb; fibrous roots silty clay loam; mottled common fine distinct 
common; an occasional worm hole; pH 5.53 abrupt grayish brown (1OYR 5/2), dark grayish brown (lOYR 
smooth boundary. 4/2), and yellowish brown (10YR 5/8); weak medium 
A,, (8-11"), 18192 -- Brown (1oYR 5/3) friable silt prismatic breaking to moderate coarse subangular 
3 loam; moderate fine to medium granular; fibrous blocky; thick discontinuous dark grayish brow 
roots common; occasional worm hole; pH 5.0; clear (loyR 4/2) clay films; very dark gray (10YR 3/1) 
smooth boundary. organic material coats and fills some worm 
a iat"), 18193 -- Pale brown (10YR 6/3) friable channels; very occasional root channel; many fine 
light silty clay loam; moderate very fine to fine Fe-Mn coneretions; PH 5.03 gradual smooth boundary. 
subangular blocky; some thin patchy light gray Ba» (33-41 )» 18197 -- Yellowish brown (1OYR 5/4) firm 
(1OYR 7/1) silt coatings; fibrous roots occasion- light silty clay loam; mottled many medium distinct 
al; an occasional worm hole; pH 4.5; clear smooth grayish brown (10YR 5/2) and yellowish brown (1OYR 
boundary. 5/6 and 5/8); weak very coarse prismatic; thin 
Boy (14-20"), 18194 -- Brown (1OYR 5/3) firm silty discontinuous black (10YR 2/1) organic coatings 
clay loam; mottles are many fine faint yellowish (when seen on a fresh aggregate face these 
brown (10YR 5/4 and 5/6), light grayish brow coatings resemble a coarse spider web); many fine 
(10YR 6/2), and light gray (10YR 6/1); moderate very dark grayish brown (1OYR 3/2) Fe-Mn concre- 
medium subangular blocky; thin continuous dark tions; pH 7.03; clear smooth boundary. 
grayish brown (10YR 4/2) clay films; occasional Cy> (41-48") , 18198 -- Mixed light brownish gray (1OYR 
fibrous roots; an occasional worm hole; few fine 6/2) and yellowish brown (1OYR 5/6 and gp 0) ar - 
reddish brown (5YR 4/3) and very dark gray (1OYR able silt loam; massive; calcareous; krotovinas 
3/1) Fe-Mn concretions; pH 4.5; clear smooth boun- continue from Bo (33-41") into this horizon; 
dary. numerous white ~(1OYR 8/2) lime concretions; a few 
Be, (20-28") , Wee ee Varigated grayish brown (1OYR eee oa ek ee eer (1OYR 2/1) organic 
5/2), brown (10YR 5/3), yellowish brown (10YR 5/14, ee ee ee ee 
. ; C,, (48-70"), 18199 -- Mixed light olive brown (2.5Y 
5/6 and 5/8), light brownish gray (10YR 6/2), and 5? pp Bo g . 
pale brown (10YR 6/3) firm silty clay loam; weak 5/4) » yellowish brown (10YR 5/6 and 5/8), and 
fine prismatic breaking to moderate medium sub- light gray (10YR 6/1) friable silt loam; massive; 
angular blocky; thin continuous dark grayish calcareous; upper part has some white (LoyR 8/2) 
brown (10YR 4/2) clay films; occasional fibrous lime concretions. 
Particle size distribution of < 2 mm. (in mm.) (%) 
: a poles Hydrau- Moisture 
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: Exch palit Base H CaCO, Organic Soil tests 
Lab. Exch. cations me./100g.- soil Se — Oe on equiv., tt ae Ib. per acre 
no. Ca Mg K Na Exeh ad ration: ates o%, o, density P, P, 5 
Mg 100g. ” 
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Profile No. 18 — Rushville Silt Loam (16) 


Warren County, T.10N., R.1W., Sec. 26, NE160, SE40, NE10 


Sampled in alfalfa field in very shallow depression, 
300 feet south of quarter-mile line fence, 134 feet west 


Ap, (0-6"), 20156 -- Very dark grayish brown (1OYR 3/2) 
friable silt loam; weak thin platy breaking to weak 
fine crumb in lower part; roots abundant; pH 6.5; 
abrupt smooth boundary. 

Ags (6-12"), 20157 -- Light gray (1OYR 6/1) friable 
silt loam; mottled few fine distinct yellowish 
brown (10YR S/he moderate very thin to thin platy; 
roots common; few fine Fe-Mn concretions; pH 6.0; 
abrupt smooth boundary. 

AB, (12-15"), 20158 -- Gray (10YR 5/1) friable heavy 
silt loam to light silty clay loam; many fine 
distinct yellowish brown (10YR 5/4) mottles; 
moderate to strong medium to coarse prismatic 
breaking to weak to moderate medium subangular 
blocky; discontinuous light gray (10YR 6/1) silt 
coatings; few fine Fe-Mn concretions; pH 5.8; 
abrupt smooth boundary. 

Boa? (15-18"), 20159 -- Gray (10YR 5/1) firm heavy 
silty clay loam to light silty clay; many medium 
prominent strong brow (7.5YR 5/6 and yellowish 
brown (10YR 5/4) mottles; moderate to strong coarse 
prismatic breaking to moderate medium to coarse 
subangular and angular blocky; continuous light 
brownish gray (10YR 6/2) silt coatings and discon- 
tinuous dark gray (10YR 4/1) clay coatings; common 
worm holes filled or lined with very dark gray 
(10YR 3/1) clay-organic material; common fine Fe-Mn 
concretions; roots common; pH 5.03; clear smooth 
boundary. 

Boo? (18-22"), 20160 -- Gray (10YR 5/1) firm heavy 

~ silty clay loam to light silty clay; many medium 
prominent strong brown (7.5YR 5/6) and yellowish 
brown (10YR 5/4) mottles; moderate to strong coarse 
prismatic breaking to moderate medium to coarse 
subangular and angular blocky; discontinuous light 
brownish gray (1OYR 6/2) silt coatings and discon- 
tinuous dark gray (1OYR 4/1) clay coatings; common 
worm holes filled or lined with very dark gray 
(1OYR 3/1) clay-organic material; common fine Fe-Mn 
concretions; roots common; pH 5.0; clear smooth 
boundary. 

Boas (22-27"), 20161 -- Gray (1OYR 5/1) firm heavy 
silty clay loam to light silty clay; many fine 
prominent strong brown (7.5YR 5/6) and yellowish 
brown (10YR 5/4) and many fine faint grayish brown 
(1oYR 5/2) mottles; moderate coarse to very coarse 
prismatic breaking to weak to moderate coarse angu- 
lar and subangular blocky; very dark gray (1OYR 
3/1) clay-organic coatings discontinuous in hori- 
zontal and continuous in vertical; patchy light 
brownish gray (10YR 6/2) silt coatings near the top 
of horizon; roots common; common worm casts or 
holes filled with very dark gray (10YR 3/1) clay- 
organic material; common fine Fe-Mn concretions; 

PH 5.33; clear smooth boundary. 

Boy» (27-35"), 20162 -- Gray (10YR 5/1) to grayish 
brown (10YR 5/2) firm medium to heavy silty clay 
loam; many fine distinct yellowish brown (1OYR 5), 


of 


fence along gravel road, and 26 miles east southeast 


from Mississippi River bluff. Parent material is Pe- 


orian loess 11 feet thick, all noncalcareous. 


Native 


vegetation was deciduous forest. On-site description 
written and samples collected in 1966. 


Bay 


Bao 


Ve 


and 5/6) mottles; weak coarse angular blocky; dis- 
continuous dark grayish brown (10YR 4/2) clay 
coatings; roots abundant; a few worm casts filled 
with very dark gray (10YR 3/1) clay-organic 
material; many fine. Fe-Mn concretions; pH 5.53. 
clear smooth boundary. 

» (35-45"), 20163 -- Grayish brown (2.5Y 5/2) friable 
light silty clay loam; common fine distinct dark 
yellowish brown (10YR 4/4) and yellowish brown (10YR 
5/6) mottles; weak thin platy; dark grayish brown 
(1oYR 4/2) patchy clay coatings; occasional roots; 
abundant fine to medium Fe-Mn concretions; pH 5.73 
gradual smooth boundary. 

» (45-53"), 20164 -- Light gray (1OYR 6/1) to light 
brownish gray (LOYR 6/2) friable light silty clay 
loam; common fine to medium distinct yellowish 
brown (10YR 5/4 and 5/6) mottles; weak thin platy; 
no roots; many fine Fe-Mn concretions; pH Diels 
diffuse smooth boundary. : 

(53-75"), 20165-7 -- Gray (1OYR 5/1) to light 

gray (10YR 6/1) friable heavy silt loam; many fine 
to medium dark yellowish brow (10YR 4/4) ana 
yellowish brown (10YR 5/6) mottles; massive; 
common Fe-Mn concretions; pH 5.7; diffuse smooth 
boundary. ; 
(75-106"), 20168-71 -- Grayish brow (2.5Y 5/2) 
friable heavy silt loam; common fine to medium 
distinct dark yellowish brown (10YR 4/4) mottles; 

massive; many fine Fe-Mn concretions; pH 6.0; 
diffuse smooth boundary. 

(106-119"), 20172-3 -- Mixed 50% gray (10YR 6/1) 
and light brownish gray (1OYR 6/2), and 50% dark 
yellowish brown (10YR 4/4) friable silt loam; 
massive; no roots; common fine Fe-Mn concretions; 
common thread-like channels filled with very dark 
grayish brown (1OYR 3/2) material; pH 6.2; abrupt 
smooth boundary. 

(119-121"), 20174 -- Dark yellowish brown (10YR 
4/4) 90% and light brownish gray (10YR 6/2) 10% 
friable silt loam (considered an Fe band); 

massive; few fine Fe-Mn concretions; pH 6.2; 
abrupt smooth boundary. 

(121-126"), 20175 -- Grayish brown (1oYR 5/2) fri- 
able silt loam; common fine to medium distinct 
dark yellowish brown (10YR 4/4) and yellowish 
brown (10YR 5/4) mottles; massive; common fine Fe- 

Mn concretions; pH 6.2; abrupt smooth boundary. 
(126-128"), 20176 -- Dark yellowish brown (1OYR 
4/4) 80% and grayish brow (10YR 5/2) 20% friable 
silt loam; massive; common fine Fe-Mn concretions; 
pH 6.2; abrupt smooth boundary. 

(128-132"), 20177 -- Grayish brown (10YR 5/2) fri- 
able heavy silt loam; common fine to medium dis- 
tinet dark yellowish brown (10YR 4/4) and yellowish 
brown (10YR 5/4) mottles; massive; common fine Fe- 

Mn concretions; pH 6.2; clear smooth boundary to 
brow (7.5YR 4/2) Farmdale loess below. 


87 
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material is Peorian loess 17 feet thick, calcareous at a 
depth of 64 inches. Native vegetation was tall-grass 
prairie. The samples were collected in 1939, but the 
following description was written in 1961 adjacent to 


Profile No. 19 — Joy Silt Loam (275) 


Mercer County, T.13N., R.4W., Sec. 23, NW160, SW40, 
SW10 


Sampled in roadside sod, on 1.5-percent slope to 
west, 70 feet north of railroad tracks, and 114 miles 
east northeast from Mississippi River bluff. Parent 


Als (o-14"), 15873-4 -- Black (1LOYR 2/1) friable silt 
loam showing grayish silt grains when dry; moder- 
ate medium granular; clear smooth boundary. 

A, (14-19"), 15875 -- Very dark gray (10YR 3/1) and 

- some dark brown (1OYR 4/3) friable silt loam 
showing grayish silt grains when dry; moderate 

medium to coarse granular; clear smooth boundary. 

B> (19-24"), 15876 -- Brown to dark brow (10YR 4/3) 
friable silt loam with some 10YR 3/2 in pores and 
channels; moderate medium subangular blocky with 
occasional patchy dark yellowish brown (10YR 4/4) 


the former pit. 


(41-47"), 15880 -- Brown (1OYR 4/3) friable silt 
loam; few pores filled with very dark grayish brown 
(LOYR 3/2) material; common medium distinct grayish 
brown (2.5Y 5/2) mottles; weak coarse subangular 
blocky; many brown (7.5YR 4/4) Fe splotches and 
soft concretions; gradual smooth boundary. 

Bao» (47-55"), 15881 -- Brown (10YR 4/3) and grayish 

brown (2.5Y 5/2) friable silt loam; weak coarse 
subangular blocky; many brown (7.5YR 4/4) Te 
splotches and soft concretions; clear smooth boun- 
dary. 


Bay> 


ay 

clay films; clear smooth boundary. Ch. (55-64"), 15882 -- Dark yellowish brow (10YR 4/}) 
Boy (24-29"), 15877 -- Yellowish brown (1OYR 5/14) friable silt loam with many medium prominent 

friable to slightly firm silt loam; very dark grayish brown (255K 5/2) mottles; massive; many 

grayish brown (1OYR 3/2) in pores anducrackss coarse strong brown (7.5YR 5/6) Fe splotches and 

moderate medium subangular blocky; occasional concretions; clear smooth boundary. 

patchy dark yellowish brown (10YR 4/4) clay Co» (64-69"), 15883 -- Yellowish brown (1oYR 5/4) fri- 

coating; gradual smooth boundary. able silt loam with many coarse prominent gray 
Bae: (29-35"), 15878 -- Yellowish brown (10YR 5/4) fri- (loyR 6/1) and yellowish brown (1OYR 5/8) mottles; 

able to slightly firm silt loam; some very dark massive; calcareous with lime concretions; clear 

grayish brown (10YR 3/2) in pores and cracks; few smooth boundary. 

fine distinct light olive brow (2.5Y 5/4) mottles; Cos (69-75"), 15884 -- Gray to light gray (1OYR 6/1) 


weak to moderate medium subangular blocky with 
occasional patchy dark yellowish brown (10YR 4/4) 
clay coatings; gradual smooth boundary. 

(35-41"), 15879 -- Brown (10YR 4/3) friable to 
slightly firm silt loam; fine pores filled with 
10YR 3/2 material; common medium distinct light 
brownish gray (2.5Y 6/2) mottles; weak to moderate 
medium subangular blocky with occasional patchy 
dark yellowish brown (10YR 4/4) clay films; clear 


Bo3> 


friable silt loam with common medium prominent 
yellowish brown (10YR 5/8) and few coarse prominent 
strong brown (7.5YR 5/6) mottles; massive; cal- 
careous with lime concretions; gradual smooth boun- 
dary. ; 

Cy» (75-80"), 15885 -- Gray to light gray (1OYR 6/1) 
friable silt loam; many medium prominent yellowish 
brown (10YR 5/4 and 5/8) mottles; common Fe concre- 
tions; massive; calcareous. 


smooth boundary. 
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Cation 
Exch Base . i 
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Profile No. 20 — Joy Silt Loam (275) 


Mercer County, T.14N., R.4W., Sec. 30, NE160, NW40, 
NW10 


Sampled in roadside bluegrass sod on 1.5-percent 
slope to northeast, about 40 rods south of road corner 
(T-road), 134 miles northeast from Mississippi River 


Ay: (0-13"), 15858-60 -- Black (10YR 2/1) friable silt 
loam showing grayish silt particles when dry; 
moderate medium granular to crumb; clear smooth 
boundary. 

, (13-19"), 15861 -- Mixed very dark gray (10YR 3/1) 

and dark grayish brown (10YR 4/2) friable silt 

loam showing grayish specking when dry; moderate 
medium granular; clear smooth boundary. 

(19-22"), 15862 -- Mixed very dark grayish brown 

(loyR 3/2) and dark yellowish brown (10YR 4/4) 

friable silt loam; moderate medium subangular 

blocky; clear smooth boundary. 

a? (22-25"), 15863 -- Mixed very dark grayish brow 

(1oYR 3/2) and brown (10YR 4/3) slightly firm silt 
loam; few fine faint grayish brown (2.5Y 5/2) 
mottles; moderate medium subangular blocky; patchy 
dark brown (1OYR 3/3) clay coatings; gradual smooth 
boundary. 

Boos (25-32"), 15864-5 -- Brown (LOYR 4/3) slightly 

firm silt loam; few fine faint light brownish gray 

(2.5¥ 6/2) and few fine prominent strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky; few patchy dark brown (10YR 3/3) clay 
coatings; some pores filled with very dark gray 
(1OYR 3/1) material; clear smooth boundary. 

» (32-36"), 15866-7 -- Brown (10YR 4/3) slightly 
firm silt loam; many coarse distinet light 
brownish gray (2.5Y 6/2) and common coarse promi- 
nent strong brown (7.5YR 5/6) mottles; moderate 
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bluff. Parent material is Peorian loess more than 20 
feet thick, calcareous at a depth of 48 inches. Native 
vegetation was tall-grass prairie, chiefly Big Bluestem 
(Andropogon gerardi). Samples were collected in 
1939. The following description was written in 1961 
adjacent to former pit. 


medium subangular blocky; few patchy dark brown 

(1OYR 3/3) clay coatings; few pores filled with 

very dark gray (1OYR 3/1) material; clear smooth 
boundary. 

Bole (36-42"), 15868 -- Light brownish gray (2.5¥ 6/2) 

slightly firm silt loam; many coarse prominent 

strong brow (7.5YR 5/6) and very dark gray (10YR 

3/1) mottles; weak coarse subangular to angular 

blocky; dark grayish brown (2.5Y 4/2) clay 

coatings; some Fe concretions; gradual smooth boun- 
dary. 

(42-48"), 15869 -- Light brownish gray (2.5Y 6/2) 

slightly firm silt loam; many coarse prominent 

strong brown (7.5YR 5/8) and few fine prominent 
very dark gray (1OYR 3/1) mottles; weak coarse 

angular blocky; patchy dark grayish brown (2556 

4/2) clay coatings; Fe-Mn concretions; clear smooth 

boundary. 

c,, (48-68"), 15870-1 -- Light brownish gray (2.5Y 6/2) 
friable silt loam; many coarse prominent yellowish 
brown (10YR 5/6) mottles; massive; calcareous with 
lime concretions; very dark brown (10YR 2/2) Fe-Mn 
concretions; gradual smooth boundary. 

c,, (68-74"), 15872 -- Light brownish gray (2.5Y 6/2) 
friable silt loam; common medium prominent 
yellowish brown (1OYR 5/8) mottles; massive; cal- 
eareous; very dark brown (LOYR 2/2) Fe-Mn concre- 
tions. 
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Profile No. 21 — Tama Silt Loam (36) 


Ogle County, T.24N., R10E., Sec. 19, NE160, NW40, NW10 


Sampled in roadside bluegrass sod, slightly below 
crest of ridge on 2-percent slope to west (higher 
ground one-fourth mile to south and southeast), about 
31 rods east of half-mile line, and 36 miles east from 


90 Bulletin No. 739 [March, 
Particle size distribution of < 2 mm. (in mm.) (%) Pores Hydrau- Moisture 
Sand Silt Clay i Non- lic 
: hae Capil- ‘ es 15 
Bs mine Hotzon Total Coarse Fine Total Coarse ,_. lar capil- sea atmos., atmos., 
g- 050-020-050. 1.002. Fine) Teme o¢/ lety) | 
050 020 .002 .002 0002 ~< :0002 < .00 vo ‘Lion 
15858 O-5 AL PO 50,5 Netto) toll aap Ome oom Veo 
15859 5-10 Al HAOe Piles leniy “seis:  Nynlcy Algo? Ne eS 
15060") LO=13 wan De 5357 seo Cee a ome 
15861 13-19 A3 aye ahi cue ey Vision Tomek Gs. © ake: 
15862 19-22 Bl Lee BNR TOP ion Misiace | ence ale we oie: 
15863 22-25. Bel ACERS OeNuch ie reg!) Seger) sie nile eu bai/ 
15864 25-27 B22 U3 10s ( eer Oe Fane Ome 
15865 27-32 B22 ee esie ae ea Syl em sah The! eye) 
15866 32-34 B23 ViG8 4S 2 Core eto. OL omnes G 
15867 34-36 B23 Ti 3852 220.08 72.2 VL ioe 5 ook 
15868 36-42 Beh eee Nee eave) vicmcr eh) ANE cee pops 
15869 4e-h8 B32 Pee Gir Cee Tice ae Iie: Veer 
15870 48-60 Cl Page oieyie | uot Wee be Mean ng 
150) GO-Gommcl Pao MEN Neth “fer eer Matis! ANS Ie 
15872 68-74 C2 Oe Or Oma, ae (Ae meen 
Cation 
Exch. B . : 
Lab. Exch. cations me./100g. soil ca xch nti Ee ores Seu Bulk be eee 
no. eps Mg K Na Exch ee ration, fst “Be ae o% ' density = . 
Mg 100g. ” ; 5 
TSC5C-216;7 “ae Oue CO al lige aseeeo tae oO iaal 2°16 
15059. SLU eR 15 LenS ee eOnt ao f On 2163 
153605 99,0) C.Gmmel er Ommeo tome eon eye 5.6 OU 
15661) 920.0, « <2. eens LC eee Om ee Sy Be 1G 
15862". O70." BOSC S16 1S Niet oe 5.2 Lek 
L5C62) O26. FRC ee SC ln eel Ones cONtOre. a7 Se) oul 
L506 2102) 3.Ce eer com Se kec Oo POF 75 5.0 .68 
1506521007 /— oie oe ee lose Ce Stall ook 
1506041 1Or22 Om me oo eee O eee pal | Lee Sind .36 
15067" 12st 65 Ome cou el bane oan O. Oe 5.4 Nee. 
25060 3h 352) (50 oom, ee eee | oO 5G hee 
15860) WEI 6) 5. 0ne Ome dL ee Fn LO op Oe 6.0 Bali) 
15870 es 5.0 
15871 Vans  RIA® 
15872 TO mltO 


Mississippi River bluff, 13 miles north of north edge of 
Green River basin, and 2 miles northwest from Rock 
River. Parent material is Peorian loess five feet thick, 
all noncalcareous. Native vegetation was tall-grass 
prairie, chiefly Big Bluestem. On-site description 
written and samples collected in 1957. 


1971] 


(0-10"), 18120 -- Very dark brown (10YR 2/2), 
(loYR 4/1 dry) with speckings of white (10YR 8/1 
dry) friable silt loam; very weak platy in place 
breaking to medium to coarse crumb or soft granu- 
lar; fibrous roots numerous; gradual smooth boun- 
dary. 
Aj, (10-16"), 18121 -- Very dark grayish brown (10YR 
3 3/2) friable silt loam showing white (1OYR 8/1) 
specks when dry; weak medium to coarse crumb or 
granular to very weak fine subangular blocky; 
fibrous roots numerous; worm burrows common; some 
worm casts of darker material from Ay3 gradual 
smooth boundary. 
(16-22"), 18122 -- Dark brown (10YR 3/3-4/3) fri- 
able silt loam borderline to silty clay loam; weak 
fine subangular blocky; very thin grayish specks 
on aggregate surfaces when dry; fibrous roots 
common; worm burrows common; gradual smooth boun- 
dary. 
Ba? (22-29"), 18123 -- Dark yellowish brown (10YR 4/)) 
moderately firm light silty clay loam; weak fine 
subangular blocky; fibrous roots common; worm 
burrows common; gradual smooth boundary. 
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B (29-34"), 18124 -- Dark brown (1LOYR 4/3) crushes 
to brown (10YR 5/3) firm silty clay loam; moderate 
fine to medium subangular blocky; very thin grayish 
speckings when dry; fibrous roots common; worm 
burrows common; clear smooth boundary. 
Boas (34-43"), 18125 -- Brown (10YR 4/3-5/3) firm 
silty clay loam; moderate medium to fine subangular 
blocky; faint grayish (when dry) discontinuous 
coatings; roots few; worm burrows few; few small 
soft yellowish brown (10YR 5/8) and dark brown 
(7.5YR 3/2) Fe-Mn. coneretions; clear smooth boun- 
dary. 
(43-52"), 18126 -- Yellowish brown (10YR 5/4) firm 
light silty clay loam; weak coarse subangular to 
angular blocky to nearly massive; roots few; worm 
burrows few; fine soft yellowish brown (1OYR 5/8) 
and dark brown (7.5YR 3/2) Fe-Mn concretions; 
gradual smooth boundary. 
(52-61"), 18127 -- Yellowish brown (10YR 5/4-6/l) 
friable silt loam; massive; few roots; occasional 
worm burrow; diffuse wavy boundary to Farmdale 
loess below. 
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file No. 22 — Tama Silt Loam (36) 


Carroll County, T.24N., R.6E., Sec. 23, SE160, SE40, SE10 


Sampled in roadside bluegrass sod on 5-percent slope 
to southwest, 516 feet west of road corner, 16 miles 
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(0-10"), 17866 -- Very dark brown to black (1OYR 
2/2-2/1) friable silt loam; moderate fine crumb; 
many fibrous roots; clear smooth boundary. 
(10-14"), 17867 -- Very dark grayish brown (10YR 
3/2) friable silt loam; moderate medium to coarse 
granular to crumb; clear smooth boundary. 
(14-20"), 17868 -- Dark yellowish brown to dark 
brown (10YR 3/4-3/3) friable heavy silt loam; weak 
fine subangular blocky; few light brownish gray 
(loYR 6/2 dry) coatings which disappear when 
moistened; numerous channels filled with partially 
decomposed roots; clear smooth boundary. 

(20-26"), 17869 -- Dark brow (10YR 4/3) friable 
to slightly firm light silty clay loam; abundant 
gray coatings when dry; clear smooth boundary. 

(26-37"), 17870 -- Dark yellowish brown to 
yellowish brown (10YR 4/4-5/4) 70% slightly firm 
silty clay loam; 30% fine faint to distinct brown 
(LOYR 5/3) mottles; moderate medium subangular 
blocky; light brownish gray (10YR 6/2) coatings are 
very pronounced when dry; numerous very dark gray 
(N 3/0) to dark brown (7.5YR 3/2) Mn concretions 
and some strong (7.5YR 5/8) Fe concretions; many 
ant channels; clear smooth boundary. 


east 


[March, 


from Mississippi River bluff. Parent material is 


Peorian loess 814 feet thick, all noncaleareous. Native 
vegetation was tall-grass prairie. On-site description 
written and samples taken in 1956. Description and 
data included in thesis of A. H. Reimer (1957). 


B53? 


» 


3 


a 


(37-45"), 17871 -- Dominantly light yellowish 
brown to brownish yellow (10YR 6/5) friable to 
slightly firm silt loam; yellowish brown (10YR 5/4) 
fine faint mottles and light brownish gray to pale 
brown (10YR 6/2) fine distinct mottles; weak to 
moderate coarse subangular blocky; many dark brown 
to dark yellowish brown (10YR 4/3-4/4) clay films; 
numerous small dark brown (7.5YR 3/2) Mn concre- 
tions and a few strong brown.(7.5YR 5/8) Fe concre- 
tions; gradual smooth boundary. 

(45-55"), 17872 -- Dominantly yellowish brown to 
brown (1OYR 5/4-4/3) friable silt loam; 1/8-1/k" 
lenticular-like stratifications of light yellowish 
brown to brown (1OYR 6/4-5/3); few light brownish 
gray to pale brown (10YR 6/2-6/3) fine distinct 
mottles; weak coarse angular blocky approaching 
massive; gradual smooth boundary. 

(55-100"), 17873 -- Yellowish brown to brown (10YR 
5/4-4/3) friable silt loam; nearly massive though 
stratification still evident but not as distinct 
as in the Bz above; clear smooth boundary to Farm- 
dale loess below. 
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Profile No. 23 — Tama Silt Loam (36) 


Warren County, T.10N., R.3W., Sec. 5, NW160, NE40, NW10 


Sampled in cultivated field, 2 to 3 rods below crest 
of ridge, on 4-percent slope to north and northeast, 
40 feet south of center of blacktop road, 30 feet east 
of farmstead yard fence, and 11 miles east southeast 


Ap, (0-6"), 20035 -- Very dark brown (10YR 2/2) fri- 
able silt loam; weak fine to medium granular; pH 
7.0; abrupt smooth boundary. 

Ags (6-9"), 20036 -- Very dark grayish brown (10YR 
3/2) friable silt loam; weak to moderate fine 
granular; thin patchy light gray (10YR 7/1 dry) 
silt coatings; pH 6.0; clear smooth boundary. 

B,> (9-15"), 20037 -- Dark brown (1OYR 3/3) slightly 

firm light silty clay loam; thin patchy light gray 

(10YR 7/1 dry) silt coatings; moderate very fine 
subangular blocky; pH 5.9; clear smooth boundary. 
(15-20"), 20038 -- Dark yellowish brown (1OYR 

4/4) firm silty clay loam; moderate fine sub- 

angular blocky; pH 5.8; clear smooth boundary. 

» (20-25"), 20039 -- Dark yellowish brown (10YR 
4/4) firm silty clay loam; moderate fine sub- 
angular blocky; brown (10YR 4/3) dull thin con- 
tinuous clay coatings; pH 5.7; clear smooth boun- 
dary. 

» (25-33"), 20040-1 -- Dark yellowish brown (10YR 
h/4-5/4) firm silty clay loam; weak to moderate 
fine prismatic breaking to moderate fine to medium 
subangular blocky; brown (1OYR 4/3) dull thin con- 
tinuous clay coatings; many very fine Fe-Mn con- 
cretions; pH 5.7; clear smooth boundary. 

» (33-40"), 20042-3 -- Yellowish brown (10YR 5/4 
and 5/6) slightly firm light silty clay loam; many 
fine to medium distinct grayish brown (10YR 5/2) 
mottles; weak medium to coarse subangular to angu- 
lar blocky; brown (10YR 4/3) dull thin discon- 
tinuous clay coatings; many very fine Fe-Mn con- 
eretions; pH 5.8; gradual smooth boundary. 

Bao: (4o-48"), 20044-5 -- Brown (1OYR 5/3) friable 
light silty clay loam; many fine to medium dis- 
tinet light brownish gray (2.5Y 6/2) mottles; very 
weak coarse subangular and angular blocky; many 
fine Fe-Mn concretions; pH 6.0; diffuse smooth 

boundary. 

(48-59"), 20046-7 -- Brown (10YR 5/3) friable 

heavy silt loam; many fine to medium distinct 
grayish brown (2.5Y 5/2) mottles; massive; many 
fine Fe-Mn concretions; pH 6.5; diffuse smooth 

boundary. 

(59-69"), 20048-9 -- Light brownish gray (2.5Y 

6/2) friable silt loam; many fine distinct yellow- 
ish brown (10YR 5/4) mottles; massive; many fine 
Fe-Mn concretions; pH 6.8; gradual smooth boun- 
dary. 

(69-76"), 20050-1 -- Light brownish gray (2.5Y 
6/2) friable silt loam; many fine distinct yellow- 
ish brown (1OYR 5/4) mottles; massive; many fine 
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from Mississippi River bluff. Parent material is Pe- 
orian loess 12 feet thick, calcareous at a depth of 69 
inches. Native vegetation was tall-grass prairie, but 
sampling site is adjacent to forested steeper slopes. 
On-site description written and samples collected in 


1965. 


Cy» 


oF 


Ces 


Cas 


C 


9? 


C19 


2 


Fe-Mn concretions; calcareous; gradual smooth 
boundary. 

(76-88"), 20052-3 -- Light brownish gray (2.5Y 
6/2) friable silt loam; many fine distinct yellow- 
ish brown (1OYR 5/4) mottles; massive; many fine 
Fe-Mn concretions; calcareous; gradual smooth 
boundary. 

(88-98"), 20054-5 -- Light brownish gray (2.5Y 
6/2) friable silt loam; many fine distinct yellow- 
ish brown (10YR 5/4 and 5/6) mottles; massive; 
many fine to medium Fe-Mn concretions; a few snail 
shells and fragments; calcareous; gradual smooth 
boundary. 

(98-110"), 20056-7 -- Grayish brow (2.5Y 5/2-6/2) 
friable silt loam; common fine distinct yellowish 
brown (10YR 5/4) mottles; massive; many fine to 
medium Fe-Mn concretions; snail shells and frag- 
ments present; more compact than above; calcareous; 
gradual smooth boundary. 


(110-119"), 20058-9 -- Grayish brow (2.5Y 5/2-6/2) 
to light gray (2.5¥ 6/1) friable silt loam; common 
fine distinct yellowish brown (1OYR 5/4) mottles; 
massive but thinly laminated; many fine to medium 
Fe-Mn coneretions; snail shells and fragments 
present; same compaction as C6 above; many long 
roughly horizontal Fe streakings; calcareous; 
gradual smooth boundary. 
(119-128"), 20060-1 -- Grayish brow (2.5Y 5/2) 
friable silt loam; common fine distinct yellowish 
brown (1OYR 5/4) mottles; massive; many fine Fe-Mn 
concretions; snail shells and fragments present; 
moderately compact; some thin lateral Fe streaks; 
calcareous; gradual smooth boundary. 
(128-135"), 20062-3 -- Grayish brow (2.5Y 5/2 and 
5/1) friable silt loam; few fine distinct yellow- 
ish brown (10YR 5/4) mottles; massive; many fine 
Fe-Mn concretions; snail shells and fragments 
present; moderately compact; some thin lateral Fe 
streaks; calcareous; gradual smooth boundary. 
(135-137"), 20064 -- Mixed 50% grayish brow (2.5Y 
5/2) and 50% yellowish brow (10YR 5/4 and 5/6) 
silt loam; massive; many fine Fe-Mn concretions; 
moderately compact; some thin lateral Fe streaking; 
calcareous; gradual smooth boundary. 


AD (137-145"), 20065-6 -- Grayish brown (2.5Y 5/2) to 


light grayish brown (2.5Y 6/2) silt loam; common 
fine to medium distinct yellowish brown (1OYR 5/4 
and 5/6) mottles; massive; many fine Fe-Mn concre- 
tions; caleareous; extremely irregular wavy boun- 
dary to probable Farmdale loess below. 
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Profile No. 24 — Tama Silt Loam (36) 
Knox County, T.12N., R.3E., Sec. 10, SE160, SE40, NE10 


Sampled in roadside sod on 5-percent slope to south- 
west, about 65 rods north of corner of paved road, and 


(0-6"), 13915 -- Very dark brown (10YR 2/2) fri- 
able silt loam; moderate fine crumb; clear smooth 
boundary. 

Alp? (6-10"), 13916 -- Very dark grayish brown (10YR 

3/2) friable light silty clay loam; moderate medium 

granular; clear smooth boundary. 

(10-13"), 13917 -- Dark brown to dark grayish brow 

(1OYR 3/3-4/2) slightly firm silty clay loam; 

moderate medium to coarse granular; clear smooth 

boundary. 

BL» (13-18"), 13918 -- Dark brown (10YR 4/3) firm silty 
clay loam; moderate fine subangular blocky; clear 
smooth boundary. 

Boy (18-29"), 13919 -- Brown (10YR 4/3) firm silty 

clay loam; moderate medium subangular blocky; thin 

discontinuous light brownish gray (10YR 6/2 dry) 
silt coatings; clear smooth boundary. 


oa? 


A, 
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38 miles east from Mississippi River bluff. Parent 
material is Peorian loess seven feet thick, all noncal- 
careous. Native vegetation was tall-grass prairie. 
Samples were collected in 1930. Description was writ- 
ten in 1961 near sampling site. 


Boos (29-35"), 13920 -- Brown (10YR 4/3-5/3) firm silty 
clay loam; thin discontinuous dark brown (7.5YR 
4/3) clay coatings; clear smooth boundary. 

(35-41"), 13921 -- Brown (10YR 5/3) firm silty 
clay loam; few fine faint light brownish gray (10YR 
6/2) mottles; weak coarse angular blocky; thin dis- 
continuous dark brown (7.5YR 4/3) clay coatings; 
clear smooth boundary. 

(41-53"),.13922 -- Brown (1OYR 5/3) firm heavy 
silt loam; few fine faint light brownish gray to 
pale brown (10YR 6/2-6/3) mottles; very weak coarse 
angular blocky; thin discontinuous brown (7.5YR 
4/3-5/3) clay coatings; gradual smooth boundary. 
(53-71"), 13923-4 -- Yellowish brown (10YR 5/4) 
friable silt loam; few fine faint pale brown (10YR 
6/3) mottles; massive; gradual smooth boundary. 
(71-86"), 13925 -- Yellowish brown (loyR 5/4) fri- 
able silt loam; massive; abrupt smooth boundary to 
Farmdale loess below. 


Boy? 


Boos 


: come size anew of < 2mm. vm (%) Pores Hydrau- : ManiGre : 
Lab. Depth, yo, an i ead Capil., NOn conduc aes 
no. in. Total Coarse Fine Total Coarse Fi lary cap! en atmos., atmos 
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13924 P4003? “5.05% 920 eon) el nc 6.3 sA°7 
13925) 7.0 BEG Meo eG ed (eel omen 6.7 16 
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Profile No. 25 — Muscatine Silt Loam (41) 
Carroll County, T.25N., R.7E., Sec. 21, SE160, SW40, SE10 


Sampled in roadside bluegrass sod on 1-percent slope 
to northeast and to west, 29 rods west of quarter-mile 
line fence which is one-quarter mile west of Ogle- 


Aas (O-14"), 18082-3 -- Black (10YR 2/1) friable silt 
loam; moderate medium to coarse crumb or soft 
granular; abundant fibrous roots; gradual smooth 
boundary. 

Alo» (14-18"), 18084 -- Black (10YR 2/1) crushes to 
very dark brown (10YR 2/2) friable silt loam; 
moderate coarse soft granular to fine subangular 
blocky; fibrous roots abundant; clear smooth boun- 
dary. 


Carroll county line, 21 miles east northeast from Mis- 
sissipp1 River bluff. Parent material is Peorian loess 
12 feet thick, calcareous at a depth of 85 inches. Native 
vegetation was tall-grass prairie. On-site description 
written and samples taken in 1957. 


few faint dark gray (10YR 4/1) coatings; roots 
few; small Fe concretions common; worm burrows 
few; gradual smooth boundary. 

(36-41"), 18088 -- Grayish brown to brown (10YR 
5/2-5/3) friable light silty clay loam; mottled 
many yellowish brown (1OYR 5/8) and strong brown 
(7.5YR 5/8); weak medium subangular blocky to 
fragmental; roots few; Fe-Mn concretions few; worm 
burrows few; clear smooth boundary. 


Bo3? 


As (18-21"), 18085 -- Black (1OYR 2/1) crushes to Bas (41-55"), 18089 -- Gray to light browmish gray 
~ very dark brown (10YR 2/2-3/2) friable silt loam; (loyR 6/1-6/2) mixed and mottled (40%) yellowish 
moderate fine subangular blocky; some faint gray- brown to strong brown (10YR 5/8-7.5YR 5/8) ana 
ish (1OYR 52 dry) speckings on structure faces; (10%) yellowish brow (1OYR 5/4) friable light 
fibrous roots common; clear smooth boundary. silty clay loam borderline to heavy silt loam; 
By» (21-27"), 18086 -- Dark grayish brow (10YR 4/2) very weak very coarse angular blocky; Fe-Mn con- 
“friable silty clay loam; mottled few yellowish cretions common; worm burrows few; clear smooth 
brown (10YR 5/4); moderate fine to medium sub- boundary. 
angular blocky; grayish (10YR 5/2 dry) speckings Ch» (55-70"+), 18090-1 -- Mixed 50% gray to light 
and coatings; worm-burrow fillings of very dark brownish gray (1LOYR 6/1-6/2), 40% yellowish brown 
grayish brown (10YR 3/2) material; fibrous roots (10YR 5/8) to strong brow (7.5YR 5/8), 5% 
common; some fine Fe-Mn concretions; some open yellowish brown (1OYR 5/6) and 5% dark yellowish 
worm burrows through the horizon; clear smooth brown (10YR 3/4) friable silt loam; massive; few 
boundary. distinct Fe-Mn concretions; a few worm burrows; 
Boo» (27-36"), 18087 -- Brown (10YR 5/3) firm silty a single krotovina noted and traced to a depth of 
clay loam; mottled few yellowish brown (10YR 5/8); 60". 
moderately strong fine to medium subangular blocky; 
Particle size eouon of < 2 mm. (in mm.) (%) Pores Hydrau- resins 
Lab. Depth, Horizon seus a oa Capil- Nene haces %s 15 
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Profile No. 26 — Muscatine Silt Loam (41) 


Winnebago County, T.26N., R.10E., Sec. 36, NW160, NW40, 
NW10 

Sampled in cultivated field on 1-percent slope to 
south, 450 feet east of center of blacktop ( Hoisington) 
road, 222 feet south of center of gravel road, two feet 


Ap, (0-6"), 18102 -- Black (10YR 2/1) crushes very dark 
brown (10YR 2/2) friable silt loam; weak medium 
soft granular; fibrous roots common; pH 6.0; abrupt 
smooth boundary. 
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east of field fence, 41 miles east northeast from Mis- 
sissippi River bluff, and seven miles northwest of Rock 
River. Parent material is Peorian loess nine feet thick, 
calcareous at a depth of 75 inches. Native vegetation 
was tall-grass prairie. On-site description written and 
samples collected in 1957. 


speckings fewer and less distinct than above; few 
roots; few worm burrows; few Fe-Mn concretions and 
occasional splotches of dark reddish brown (5YR 
3/2); clear smooth boundary. 


Eos (6-11"), 18103 -- Black (10YR 2/1) crushes to very Boas (33-40"), 18108 -- Grayish brown to light grayish 
dark brown (10YR 2/2) friable silt loam; weak thin brown (10YR 5/2-6/2) mottled many fine distinct 
platy in place breaking to weak fine to medium yellowish brown to brownish yellow (10YR 5/8-6/6) 
crumb; fibrous roots common; pH 6.0; clear smooth firm light silty clay loam; moderate fine to medium 
boundary. subangular blocky; clay films of grayish brown 

Ans (11-16"), 18104 -- Very dark brown (10YR 2/2) (loYR 5/2); few roots; few worm burrows; many fine 

~ crushes to very dark grayish brown (10YR 3/2) fri- distinct dark reddish brown (5YR 3/2) Fe-Mn 
able silt loam; weak medium platy in place breaking splotches and concretions; pH 5.8; gradual smooth 
to weak medium crumb to very weak fine subangular boundary. 
blocky; fibrous roots common; worm burrows common; Ba. (4o-46"), 18109 -- Grayish brown (2.5Y 5/2) firm 
few small Fe-Mn concretions; pH 6.0; gradual smooth light silty clay loam; many fine distinet yellowish 
boundary. brown to brownish yellow (10YR 5/8-6/6) mottles; 

Bi; (16-22"), 18105 -- Dark brown (10YR 3/3) friable moderate coarse subangular to angular blocky; con- 
light silty clay loam borderline to silt loam; weak tinuous thick dark grayish brown (2.5Y 4/2) clay 
fine subangular blocky; thin grayish (1OYR 8/2 dry) films; few roots; occasional worm burrow; many dark 
speckings; fibrous roots common; worm burrows reddish brown Fe-Mn splotches and concretions; pH 
common; Fe-Mn concretions few; pH 5.9; gradual 5-9; clear wavy boundary. ‘ 
smooth boundary. Cys (46-75"), 18110 -- Mixed or varigated light brown- 

Boy (22-28"), 18106 -- Dark grayish brown (10YR 4/2) ish gray,- grayish brown, and yellowish brown (10YR 
firm silty clay loam; moderate fine subangular 6/2, 5/2, 5/8 and 5/6) friable silt loam; massive; 
blocky specked faint thin light gray to white (10YR numerous threadlike channels and some larger 
8/2 dry); few roots; few worm burrows; small Fe-Mn burrows filled with very dark brown (10YR 2/2); an 
concretions common; pH 5.8; clear smooth boundary. occasional crack or large area filled with grayish 

Boos (28-33"), 18107 -- Dark grayish brown (10YR 4/2) brown (2.5Y 5/2); pH 6.5; abrupt smooth boundary. 
mottled few fine faint yellowish brown (10YR 5/6 Co. (75-110"), 18111 -- Yellowish brown (1OYR 5/4) fri- 


and 5/8) firm silty clay loam; moderate fine sub- 
angular blocky; grayish to white (10YR 8/2 dry) 


able silt loam; mottled common faint yellowish 
brown (1OYR 5/'6)3 massive; calcareous; clear smooth 
boundary to Farmdale loess below. 


Particle size distribution of < 2 mm. (in mm.) (%) Pores Avercd Mee 
3 oisture 
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050.020 .002 .002 .0002 ~< -0002< .002 %  in/hr  ® i 
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Profile No. 27 — Muscatine Silt Loam (41) 


Mercer County, T.13N., R.2W., Sec. 23, SE160, SE40, SE10 


Sampled in cultivated field on 1-percent slope to 
~ northeast, 580 feet north of section line fence, 31 feet 
west of center of oiled road, 11 feet west of roadside 


Ap, (0-10"), 19606 -- Black (10YR 2/1) firm to friable 
silt loam; cloddy to moderate very fine granular; 
pH 5.53; abrupt smooth boundary. 

Alo» (10-17"), 19607 -- Black (10YR 2/1) friable silt 

loam; moderate very fine granular; pH eos clear 

smooth boundary. 

(17-21"), 19608 -- Black (10YR 2/1) friable heavy 

silt loam; moderate very fine subangular blocky; 

pH 5.8; clear smooth boundary. 

Baa? (21-26"), 19609 -- Very dark gray (10YR 3/1) firm 

silty clay loam; moderate very fine to fine sub- 

angular blocky; pH 5.8; clear smooth boundary. 

(26-32"), 19610 -- Dark grayish brown (1OYR 4/2) 
firm silty clay loam; few fine distinct strong 
brown (7.5YR 5/6) mottles; moderate very fine to 
fine subangular blocky; very dark gray (10YR 3/1) 
dull thin discontinuous clay-organic coatings; pH 
6.03; clear smooth boundary. 

(32-hk"), 19611-2 -- Dark grayish brow (10YR }/2) 
to grayish brown (10YR 5/2), firm medium silty clay 
loam; few fine distinct strong brown (7.5YR 5/6) 
mottles; weak medium prismatic breaking to moderate 
fine to medium angular to subangular blocky; dark 
gray (10YR 4/1) dull thin continuous clay-organic 
coatings; many fine reddish brown (SYR 4/4) and 
yellowish red (SYR 4/6) Fe-Mn concretions; pH 6.4; 
clear smooth boundary. 

(44-53), 19613 -- Grayish brown (10YR 5/2) firm 
light silty clay loam; common medium distinct 
yellowish brown (LOYR 5/6) and strong brown (Ce ENER 


Ags 


Bao? 


Boa? 


Bay> 


fence, 14 miles east of Mississippi River bluff. Parent 
material is Peorian loess 10 feet thick, calcareous at a 
depth of 92 inches. Native vegetation was tall-grass 
prairie. On-site description written and samples taken 


in 1964. 


5/6) mottles; weak coarse prismatic breaking to 
weak medium angular blocky; very dark gray (1OYR 
3/1) and dark gray (10YR 4/1) dull thin discon- 
tinuous clay coatings; many fine reddish brown 
(5yR 4/4) and yellowish red (5YR 4/6) Fe-Mn con- 
cretions; pH 6.6; gradual smooth boundary. 

Boos (53-60"), 19614 -- Grayish brown (1OYR 5/2) to 
light grayish brown (1OYR 6/2) iim ssiliGe Loam, 
common medium to coarse prominent yellowish brown 

(10YR 5/6 and 5/8) mottles; weak coarse angular 
blocky; very dark gray (10YR 3/1) and dark gray 
(1OYR 4/1) dull thin discontinuous clay coatings; 
many fine reddish brown (5YR 4/4) and yellowish red 
(5YR 4/6) Fe-Mn concretions; many fine pores and 
root channels; pH 6.8; gradual smooth boundary. 
(60-92"), 19615-8 -- Mixed yellowish brown (1OYR 
5/6 and 5/8), light brownish gray (10YR 6/2-2.5Y 
6/2), and strong brown (7.5YR 5/6) friable silt 
loam; massive; black (10YR 2/1) krotovina encoun- 
tered near bottom of horizon; many fine dark brown 
(7.5YR 3/2) and brown (7.5YR 4/4) Fe-Mn concretions; 
pH at 65" is 7.3; pH at 75" is 8.0; gradual smooth 
boundary. 

C (92-120"), 19619-22 -- Mixed light brownish gray 
(2.5Y 6/2) and yellowish brown (10YR 5/6 and 5/8) 
friable silt loam; massive; many fine dark brown 
(7.5YR 3/2) and very dark gray (1OYR 3/1) Fe-Mn 
concretions; calcareous; abrupt smooth boundary to 
layer below thought to be Farmdale loess. 


Cy» 
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Particle size distribution of < 2 mm. (in mm.) (%) Pores: Hydrau- aiteore 
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19614 53-60 B32 (Mee RGVeTo NGS RG) COS “Shoe Mime velerc 3373) is 
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Profile No. 28 — Muscatine Silt Loam (41) 
Putnam County, T.31N., R.1W., Sec. 23, NE160, NW40, SE10 


Sampled in roadside sod on 3-percent slope to west 
and 1-percent to north, 285 feet north of quarter-mile 
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line, six miles east southeast from Illinois River bluff. 
Parent material is Peorian loess seven feet thick, cal- 
careous at a depth of 53 inches. Native vegetation 
was tall-grass prairie. On-site description written and 
samples taken in 1954. 


Als (0-16"), 17806 -- Black (10YR 2/1) friable heavy Bas (36-47"), 17810 -- Yellowish brown (1OYR 5/5) 60% 
silt loam; fine to medium crumb with very slight mottled 30% grayish brown (10YR 5/2) and 10% 
tendency toward weak platy; clear smooth boundary. yellowish brown (1OYR 5/8) firm light silty clay 

A., (16-21"), 17807 -- Very dark gray to very dark loam; weak medium to coarse subangular blocky; 

3 grayish brown (10YR 3/1-3/2) friable heavy silt thin organic-clay coatings; some Fe-Mn concretions; 
loam to light silty clay loam; weak medium granu- gradual smooth boundary. 
lar; clear smooth boundary. Ch» (47-53"), 17811 -- Yellowish brown (1OYR 5/6) 50% 

By > (21-25"), 17808 -- Very dark grayish brown to dark mottled 40% grayish brown (1LOYR 5/2) and 10% 
brown (10YR 3/2-3/3) firm silty clay loam; fine yellowish brown (10YR 5/8) friable silt loam; some 
subangular blocky; clear smooth boundary. Fe-Mn concretions; noncalcareous; massive; clear 

Ba» (25-36"), 17809 -- Dark brown (10YR 3/3) 75% smooth boundary. 
mottled 20% brown (10YR 4/2-4/3) and 5% grayish Cos (53-82"), 17812-3 -- Yellowish brow (10YR 5/5) 
brown (1OYR 5/2) firm silty clay loam; fine sub- 55% mottled 35% grayish brow (10YR 5/2-6/2) and 
angular blocky in upper part to well developed 10% yellowish brown (10YR 5/6-5/8) friable silt 
medium subangular blocky in lower part; faint loam; calcareous; massive; abrupt boundary to cal- 
organic-clay coatings; clear smooth boundary. eareous glacial till below. 

Particle size ae alelady of < 2 mm. (in mm.) (%) Pores Hydrau- Pret pte 
yaks Depth, Sand Silt Clay CaBiLe Non- lic Vs 15 
: Horizon : P capil- conduc- 
no. in. Total Coarse Fine Total Coarse z lar B Ol: atmos., atmos 
Fine _—‘ Total Yr 1 tivity ” ” 
2- .050- .020- .050- .002- < .0002 < .002 % oe in./t : % %, 
050 .020 .002 .002 .0002 ~- : je Ale 
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oti HY -53 101 prem tems ( mie. Olam. 5. 16,5 2458 

17812 53-68 C2 Pee omc soo 9759 1650 13.9 

Drools 66-62, Ce prem caro tor O6,08. 5.4) 43,6 8950 

Cation 
Exch Base : i 
pre Exch. cations me./100g. soil Ca exch. APL pH CaCO, Organic Bulk Soil tests 
: cap., ; 1:1 equiv., carbon, ; lb. per acre 
no. Ca Mg K Na Exch srs) ration, tin of, o%, density 
M 2 %, P, P, K 
9 100g. 
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Meme 1070 67.9 23 2 Tipesh | AU e = 10,6) 229 QO 125+ 314 

Pele, 11.2 ase re ee 1 Oe Om LOO ee 19.0 lly in IL25sr LO 

Pots, 21.0 3.0 .2 aS eS a LOO 21.0 5 yy 65 ~ 198 
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Profile No. 29 — Muscatine Silt Loam (41) 


Henry County, T.16N., R.2E., Sec. 36, SE160, SW40, SW10 


Sampled in cultivated field on 1-percent slope to 
northeast, 370 feet east of half-mile line road corner 
(before road was blacktopped and corner rounded), 
150 feet west of gateway, 15 feet north of roadside 
fence, 19 miles southeast of Mississippi River bluff at 


Ap, (0-7"), 19630 -- Black (1oYR 2/1-2/2), (loyR 2/2- 
3/2 crushed) friable silt loam; cloddy to moderate 
fine granular; pH 7.0; abrupt smooth boundary. 

Ajo: (7-14"), 19631 -- Black (1OYR 2/1-2/2) friable 
heavy silt loam; moderate very fine to fine granu- 
lar; pH 6.0; clear smooth boundary. 

By > (14-20"), 19632 -- Very dark brown to very dark 
grayish brown (10YR 2/2-3/2) rine lee ola Ge saalauyemebeny; 
loam; moderate fine to very fine subangular blocky; 
PH 6.0; clear smooth boundary. 

Boy (20-26"), 19633 -- Mixed very dark grayish brown 
and dark grayish brown (1LOYR 3/2 and 4/2) firm 
medium silty clay loam; moderate fine subangular 
blocky; very dark gray (10YR 3/1) shiny thin dis- 
continuous clay coatings; pH 6.5; clear smooth 
boundary. 

Ban: (26-31"), 19634 -- Dark grayish brow (10YR 44/2) 
firm medium to heavy silty clay loam; few fine 
faint brown and strong brown (7.5YR 4/4 and 5/8) 
mottles; moderate fine to medium subangular blocky; 
very dark gray to dark gray (1OYR 3/1-4/1) dull 
thin continuous clay coatings; pH 6.53; clear smooth 
boundary. 

Boas (31-37"), 19635 -- Mixed dark grayish brown and 
grayish brow (1OYR 4/2 and 5/2) firm medium silty 
clay loam; few fine distinct yellowish brown (10YR 
5/8), strong brow (7.5YR 5/8), and dark brown 
(7.5YR 4/4) mottles; weak fine prismatic breaking 
to moderate medium angular blocky; dark gray (1OYR 
4/1) dull thin continuous clay coatings; many fine 
dark brown (7.5YR 3/2) Fe-Mn concretions; pH 6.5; 
clear smooth boundary. 

Bo,> (37-47"), 19636 -- Mixed grayish brow (1OYR 5/2), 
light browmish gray (10YR 6/2), yellowish brown 
(10YR 5/8) and strong brown (7.5YR 5/8) firm 
medium to light silty clay loam; strong fine to 
medium prismatic breaking to strong medium angular 
blocky; dark gray to gray (10YR 4/1-5/1) dull thin 
continuous clay coatings; many fine dark brow 
(7.5YR 3/2) to very dark gray (10YR 3/1) Fe-Mn 
concretions; pH 7.03; clear smooth boundary. 

Bas (47-57"), 19637 -- Mixed light gray (10YR 6/1), 
light brownish gray (10YR 6/2), and yellowish 
brown (10YR 5/6 and 5/8) firm heavy silt loam to 
light silty clay loam; weak medium to coarse angu- 
lar blocky; gray (1lOYR 5/1) dull thin patchy clay 
coatings; many fine dark brown (7.5YR 3/2) and 


Watertown, Rock Island County, and 814 miles south 
from edge of Green River basin. Parent material is 
Peorian loess 19 feet thick, calcareous at a depth of 
57 inches. Native vegetation was tall-grass prairie, 
chiefly Big Bluestem. On-site description written and 
samples collected in 1964. 


very dark gray (10YR 3/1) Fe-Mn coneretions; pH 
7.03; abrupt smooth boundary. 

Ch» (57-113"), 19638-44 -- Mixed 80% yellowish brown 
(1oyR 5/6 and 5/8) and 20% light gray (2.5Y 7/2) 
and light brownish gray (2.5Y 6/2) friable silt 
loam; massive; calcareous; one snail shell found 
at 97-98" and another at 108"; common fine dark 
brown (7.5YR 3/2) and very dark gray (10YR 3/1) 
Fe-Mn concretions; many fine dark coated channels; 
abrupt smooth boundary. 

Co» (113-130"), 19645-7 -- Mixed 60% light brownish 
gray (2.5Y 6/2) and 40% yellowish brow (10YR 5/6 
and 5/8) friable silt loam; massive; calcareous; 
few dark brown (7.5YR 3/3) stains; abrupt smooth 
boundary. 

Fe band, (130-131"), 19648 -- Strong brown (7.5YR 5/6 
and 5/8) friable silt loam; massive; calcareous; 
many coarse Fe-Mn concretions; abrupt smooth 
boundary. 

C,, (131-153"), 19649-51 -- Mixed 80% grayish brown 

~  (2,5¥ 5/2) and light brownish gray (2.5¥ 6/2) and 

20% yellowish brown (1OYR 5/6) friable silt loam; 
bands of yellowish brown (10YR 5/5); zones of 
coarse mottles or Fe-Mn concretions of strong 
brown (7.5YR 5/6 and 5/8) to brown (7.5YR 4/4); 
massive; calcareous; abrupt smooth boundary. 

(153-157"), 19652 -- Banded 90% yellowish brown 
(LOYR 5/4 and 5/5) and 10% grayish brown (2.5Y 
5/2) friable silt loam; massive; calcareous; few 
snail shells and fragments; abrupt smooth boundary. 

Ce, (157-161") 19653 -- Grayish brow (2.5Y 5/2-5/3) 
friable silt loam; few thin faint yellowish brown 
(10YR 5/5) bands; massive; calcareous; few snail 
shells and fragments; abrupt smooth boundary. 

Co. (161-174"), 19654-5 -- Yellowish brow (10YR yo) 
friable silt loam; massive; calcareous; few snail 
shells and fragments; abrupt smooth boundary. 

(174-205"), 19656-60 -- Gray (5Y 5/1) friable silt 
loam; massive; calcareous; few snail shells and 
fragments; numerous fine very dark gray (N 3/0) 
Fe-Mn concretions; gradual smooth boundary. 

Ce, (205-226"), 19661-3 -- Upper half dark gray (5Y 4/1) 
and lower half gray (5Y 5/1) friable silt loam; 
massive; calcareous; few very dark gray (N 3/0) 
Fe-Mn concretions; gradual smooth boundary to 
layer below interpreted as Farmdale loess. 
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Profile No. 30 — Sable Silty Clay Loam (68) 
Warren County, T.9N., R.3W., Sec. 14, NE160, NE40, SE10 


Sampled in cultivated field on O-percent slope in 
broad nearly level area, 97 feet west of center of road, 
39 feet north of quarter-mile line (no fence), and 16 


Ap, 


Ayo 


32 


(O-7"), 18021 -- Black (10YR 1/1-2/1) moderately 
friable silty clay loam; moderate fine to medium 
crumb to weak fine to medium granular in upper 

part grading to moderate medium to thick platy in 
lower part; pH 5.2; abrupt smooth boundary. 
(7-19"), 18022 -- Black (10YR 2/1-2.5Y 2/1, crushed 
LOYR 2/1-2/2) slightly firm silty clay loam; strong 
medium granular to moderate very fine angular 
blocky; many worm casts; somewhat vesicular; pH 
5.5; clear smooth boundary. 

19-24"), 18023 -- Very dark gray (1OYR 3/1) firm 
silty clay loam; mottles are common fine and faint 
very dark grayish brown (10YR a/2y: moderate very 
fine angular blocky; common brown to dark brown 
(7.5YR 4/4) to yellowish brown (1OYR 5/5) Fe-Mn 
coneretions; PH 6.0; clear smooth boundary. 


Bay? (24-29"), 18024 -- Dark gray (10YR 4/1) firm 


silty clay loam; mottles are many medium distinct 
dark grayish brown to brown (10YR 4/2-5/3); moder- 
ate fine to medium subangular to angular blocky; 
very dark gray to very dark grayish brown (1LOYR 
3/1-3/2) clay-organic coatings; common brown to 
dark brown (7.5YR 4/4) to yellowish brown (10YR 


[March, 


miles east southeast of Mississippi River bluff. Parent 
material is Peorian loess 11 feet thick, calcareous at a 
depth of 47 inches. Native vegetation was principally 
sloughgrass (Spartina michauxiana). On-site descrip- 
tion written and samples taken in 1957. 


B 


5/5) Fe-Mn concretions; pH 6.3; clear smooth boun- 
dary. 

» (29-38"), 18025 -- Grayish brown to light grayish 
brow (2.5Y 5/2-6/2) firm silty clay loam; mottles 
are many medium distinct to prominent yellowish 
brown (1OYR S/T); moderate medium to coarse sub- 
angular blocky; dark gray (1OYR 4/1) clay-organic 
coatings; many strong brown (7.5YR 5/8) Fe-Mn 
concretions; pH 7.2; clear wavy boundary. 
(38-47"), 18026 -- Gray (2.5Y 5/1-6/1) slighesy 
firm heavy silt loam; mottles are many medium dis- 
tinct to prominent yellowish brown (10YR 5/7); weak 
medium prismatic breaks to weak coarse angular 
blocky; thin grayish brown (1OYR 5/2) clay-organic 
coatings; common strong brown (7.5YR 5/8) Fe-Mn 
coneretions; pH 7.5; abrupt wavy boundary. 
(47-59"), 18027 -- Gray (2.5Y 6/1) friable siit 
loam; mottles are many medium distinct yellowish 
brown (1OYR 5/4-5/8); massive; few small root 
channels; calcareous; diffuse smooth boundary. 
(59-71"), 18028 -- Gray (2.5¥ 6/1) friable silt 
loam; mottles are many fine distinct. yellowish 
brown (1OYR 5/4-5/8); massive; calcareous. 


Particle size distribution of < 2 mm. (in mm.) (%) 
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i re rr z a Ech CAP) ation 11 equiv., carbon, Honey Ib. per acre 
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Profile No. 31 — Sable Silty Clay Loam (68) 
Marshall County, T.29N., R.2W., Sec. 1, SE160, NE40, NE10 


Sampled in roadside at edge of cultivated field, on 
0.5-percent slope to north in broad nearly level area, 


Aly (0-8"), 18029 -- Black (10YR 1/1) friable silty 
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215 feet south of half-mile line fence, 514 miles east 
southeast from Illinois River bluff. Parent material is 
Peorian loess seven feet thick, noncalcareous to a 
depth of 60 inches. Native vegetation was sloughgrass. 
On-site description written and samples taken in 1957. 


breaking to moderate medium blocky; many filled 


clay loam; moderate fine granular structure; many root channels; pH 8.2; diffuse smooth boundary. 
roots; pH 6.8; diffuse smooth boundary. Ba, (41-49"), 18034 -- Gray to dark gray (N 4/o0-5/0) 

Ajo» (8-15"), 18030 -- Black (10YR 1/1) friable silty firm light silty clay loam; common fine distinct 
clay loam; moderate very fine to fine subangular yellowish brown (10YR 5/8) mottles; weak coarse 
blocky; many roots; pH 7.0; gradual smooth boun- blocky; few root channels; pH 8.0; diffuse smooth 
dary. boundary. 

By» (15-21"), 18031 -- Black (1OYR 2/1) firm silty clay Cy; (49-60"), 18035 -- Gray to dark gray (N 4/o-5/o) 
loam to light silty clay; moderate fine subangular firm heavy silt loam; many fine distinct yellowish 
blocky; roots and root channels common; pH 8.2; brown (10YR 5/8) mottles; massive; few root 
clear wavy boundary. channels; pH 8.0. A test with acid (HCl) indi- 

Boy (21-30"), 18032 -- Dark gray (5Y 4/1) firm silty cated the material of this horizon was noncal- 
clay loam; moderate medium subangular blocky careous. A field pH recheck was read as 7.5. 
tending toward weak fine prismatic; few small Fe-Mn Note: Krotovinas were common from depths of about 20- 
concretions; root channels common; pH 8.0; gradual 60", ranging from 15-2" in diameter and up to 3 
smooth boundary. per square foot in horizontal cross section. The 

Boo» (30-41"), 18033 -- Gray to dark gray (N 4/o-5/o) original field pH readings of all B horizons 
firm silty clay loam; common fine faint yellowish apparently were too high. 
brown (10YR 5/6) mottles; moderate medium prismatic 

Particle size Steal ids of < 2 mm. (in mm.) (%) Pores Hydrav- attire 
rahe Depth: stents Sand Silt Clay Capil- Non- EF ny: 15 
; : capil- conduc 
no. in. Total Coarse Fine Total Coarse : lar eis atmos., atmos., 
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2- .050- .020- .050- .002- < 0002 < .002 % abl in./hr % %o 
050 020 .002 .002 .0002 ~°- ve Hae 
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Lab Exch. cations me./100g. soil Ca exch satu- pH CaCO; Organic Bulk Ib oh aoa he 
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% P, P. K 
Mg 100g. 

Hooe9 34.2 13.1 .6 265 43,9) 1100 Hens) 4,98 WO. 162 300 

Peotone 31.8 11.1.4 ms eo Om OO vipa BxeOn eel 16 O1ee 225 

fee, 26.8 11.0 4 ish 2h secs 100 (a LESS ee SLOW, 200 

1622 19.0 9.6 «4 ra ERO SAR ee) ag pO eel. 30 LO INO Liteh 

1033 17.1 8.9 a5) wal 1.9 ens) 100 ror 6 SE tga 14 200+ 216 

eae FUN 3. 7.6078. 6 ve One LOO eae 21. 30 200+ 300 

MSOs5e 13.2 (0 ./ 5 ea 2 Da La. SOO T20 el Ye 36 200+ 296 


106 


Bulletin No. 739 


Profile No. 32 — Hartsburg Silt Loam (44) 


Warren County, T.11N., R.3W., Sec. 27, NW160, NW40, 


NW10 


Sampled in cultivated field on very slight rise of 
0.25-percent slope to south in broad, nearly level area, 
about 36 rods south of road corner, 40 feet south of 


Ap, 


"2 


Bis 


B 


Boo 


B 


B 


32 


qe 


Pilla 


SL’ 


(0-7"), 19673 -- Black (10YR 1/1-2/1) firm heavy 
silt loam; moderate fine granular; pH 7.23; abrupt 
smooth boundary. 

» (7-13"), 19674 -- Black (10YR 2/1) firm heavy 
silt loam; moderate medium granular to weak fine 
subangular blocky; pH 7.3; clear smooth boundary. 
(13-18"), 19675 -- Very dark gray (1OYR 3/1) firm 

heavy silt loam; moderate fine subangular blocky; 

pH 7.33; clear smooth boundary. 

(18-23"), 19676 -- Very dark grayish brown (10YR 
3/2) firm heavy silt loam; common fine faint dark 
grayish brown (10YR 4/2) mottles; moderate fine 
subangular blocky; pH 7.33; clear smooth boundary. 
» (23-28"), 19677 -- Dark grayish brow (10YR 4/2) 
and grayish brown (10YR 5/2) firm heavy silt loam; 
few fine distinct strong brown (7.5YR 5/6) and 
brown (7.5YR 4/4) mottles; very weak fine pris- 
matic breaking to moderate fine to medium angular 
and subangular blocky; dark gray (10YR 4/1) dull 
thin discontinuous clay coatings; pH 7.3; clear 
smooth boundary. 

(28-33"), 19678 -- Grayish brown (2.5Y 5/2) to 
light grayish brown (2.5Y 6/2) firm heavy silt 
loam; few fine distinct strong brown (7.5YR 5/6) 
and brown (7.5YR 4/4) mottles; moderate medium 
subangular blocky; dark gray (10YR 4/1) dull thin 
patchy clay coatings; pH 7.4; many fine black 
(1OYR 2/1) Fe-Mn concretions; abrupt smooth boun- 
dary. 

» (33-38"), 19679 -- Grayish brown (2.5Y 5/2) to 
light grayish brown (2.5Y 6/2) friable silt loam; 
common fine to medium distinct strong brown (7.5YR 
5/6) and brown (7.5YR 4/4) mottles; weak coarse to 
very coarse angular blocky to massive; dark gray 
(10YR 4/1) to very dark gray (10YR 3/1) dull thin 
patchy clay coatings; calcareous; many fine black 
(LOYR 2/1) Fe-Mn concretions; many fine white 
(10YR 8/1) lime concretions; clear smooth boun- 
dary. 

(38-48"), 19680 -- Mixed 80% pinkish gray (7.5YR 
6/2) and 20% yellowish brown (10YR 5/6) friable 
silt loam; common fine to medium distinct brow 


[March, 


field fence, 30 feet east of roadside fence, and nine 
miles east southeast of Mississippi River bluff. Parent 
material is Peorian loess 13 feet thick, calcareous at a 
depth of 33 inches. Native vegetation was primarily 
sloughgrass. On-site description written and samples 
taken in 1964. 


2? 


3? 


Be 


Wie 


and strong brown (7.5YR 4/4 and 5/6) mottles; 
massive; calcareous; many fine black (1OYR 2/1) 
Fe-Mn concretions; many fine white (10YR 8/1) lime 
concretions; clear smooth boundary. 

(48-55"), 19681 -- Mixed 50% pinkish gray (7.5YR 
6/2) and 50% yellowish brown (10YR 5/6) friable 
silt loam; common fine to medium brown and strong 
brown (7.5YR 4/4 and 5/6). mottles; massive; cal- 
careous;. many fine black (1LOYR 2/1) Fe-Mn concre- 
tions with a half inch band of yellowish red (5YR 
5/6) Fe-Mn concretions; many fine white (10YR 8/1) 
lime concretions; clear smooth boundary. 

(55-66"), 19682 -- Light gray (5Y 6/1) to light 
olive gray (5Y 6/2) friable silt loam; few fine 

to medium distinct yellowish brown (1OYR 5/6) and 
strong brown (7.5YR 5/6) mottles; massive; cal- 
careous; many fine black (1OYR 2/1) Fe-Mn con- 
cretions; many fine white (10YR 8/1) lime con- 
cretions; clear smooth boundary. 

(66-82"), 19683-4 -- Mixed 60% light gray and 
light olive gray (5Y 6/1 and 6/2) and 40% yellow- 
ish brown (1OYR 5/6 and 5/8) friable silt loam; 
common fine distinct brown and strong brown (7.5YR 
4/4 and 5/6) mottles; massive; calcareous; many 
fine black (10YR 2/1) Fe-Mn concretions; many fine 
white (1OYR 8/1) lime concretions; gradual smooth 
boundary. 

(82-100"), 19685-6 -- Mixed 50% light gray to 
light olive gray (5Y 6/1-6/2) and 50% yellowish 
brown (10YR 5/6 and 5/8) friable silt loam; common 
fine distinct brow (7.5YR 4/4 and 5/4) mottles; 
massive; calcareous; many fine black (1OYR 2/1) 
Fe-Mn concretions; many fine white (10YR 8/1) lime 
concretions; gradual smooth boundary. 

(100-116"), 19687-8 -- Mixed 70% gray and light 
olive gray (5Y 6/1 and 6/2) and 30% yellowish 
brown (1OYR 5/6 and 5/8) friable silt loam; 
massive; calcareous; many fine black (1OYR 2/1) 
Fe-Mn concretions; many fine white (10YR 8/1) 

lime coneretions; gradual smooth boundary. 
(116-129", 19689-90 -- Same description as CG 
(100-116") except no lime concretions present. 
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Profile No. 33 — Ipava Silt Loam (43) 
Warren County, T.12N., R.1W., Sec. 36, SE160, SE40, SW10 


Sampled in roadside sod on 1-percent slope to east 
and to northeast, 260 feet east of quarter-mile line 


(0-6"), 15906 -- Black (10YR 2/1) friable silt 
loam; weak fine to medium granular; pH 5.3; abrupt 
smooth boundary. 
sos (6-11"), 15907 -- Black (10YR 2/1) friable silt 
loam; moderate very fine to fine granular; pH 5.3; 
clear smooth boundary. 

(11-17"), 15908-9 -- Black (1OYR 2/1) firm light 
silty clay loam; moderate very fine to fine sub- 
angular blocky; pH 5.43; clear smooth boundary. 
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fence, 22 miles east southeast from Mississippi River 
bluff. Parent material is Peorian loess 1214 feet thick, 
calcareous at a depth of 57 inches. Native vegetation 
was tall-grass prairie. Samples taken in 1939. Descrip- 
tion written in 1966 within a few feet of sampling site. 


(41-48"), 15918 -- Mixed grayish brow and light 
brownish gray (2.5Y 5/2 and 6/2) firm light silty 
clay loam; many medium distinct yellowish brown 
(10YR 5/6 and 5/8) mottles; moderate medium to 
coarse angular blocky; patchy dark gray (10YR 4/1) 
clay coatings on vertical faces; many fine Fe-Mn 
concretions; pH 6.9; clear smooth boundary. 

(48-57"), 15919 -- Mixed grayish brown and light 
brownish gray (2.5Y 5/2 and 6/2) friable silt 


Boy 


Bao» 


Bo4> (17-22"), 15910-1 -- Very dark grayish brown loam; many medium distinet light olive brown (2.5Y 
(10YR 3/2) firm silty clay loam; moderate to 5/6) and yellowish brown (10YR 5/6) mottles; weak 
strong fine subangular blocky; continuous very medium to coarse angular blocky; patchy gray (10YR 
dark gray (1OYR 3/1) to black (10YR 2/1) clay- 5/1) and light gray (10YR 6/1) clay coatings on 
organic coatings; pH 5.43; clear smooth boundary. vertical faces; many fine Fe-Mn concretions; pH 

Bone (22-33"), 15912-5 -- Very dark grayish brown to 7.33 abrupt smooth boundary. 

“ dark grayish brown (10YR 3/2-4/2) firm silty clay Baz (57-75"), 15920-1 -- Light brownish gray (2.5Y 
loam; common fine distinct yellowish brown (LOYR es 6/2) friable silt loam; common medium distinct 
5/6) mottles; strong fine to medium subangular light olive brown (2.5Y 5/6) mottles; weak coarse 
blocky; discontinuous very dark gray (10YR 3/1) angular blocky; patchy light gray (10YR 6/1) clay 
clay-organic coatings; pH 5.4; clear smooth boun- coatings on vertical faces; calcareous; gradual 
dary. smooth boundary. 

Bo, (33-41"), 15916-7 -- Dark grayish brown to gray- Cy. (75-150"), 15922 -- Light brownish gray (2.5Y 6/2) 
ish brown (1loYR 4/2-5/2) firm silty clay loam; and light olive gray (5Y 6/2) friable silt loam; 
common fine distinct yellowish brown (10YR 5/6 common medium to coarse prominent brown and strong 
and 5/8) mottles; moderate fine prismatic breaking brown (7.5YR 4/4 and 5/6) mottles; massive; cal- 
to moderate to strong medium subangular and careous; sample taken at 75- to 89-inch depth. 
angular blocky; discontinuous very dark gray (10YR 
3/1) clay-organic coatings on vertical surfaces; 
few fine Fe-Mn concretions; pH 5.7; clear smooth 
boundary. 
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Profile No. 34 — Ipava Silt Loam (43) 
Henry County, T.14N., R.5SE., Sec. 18, NW160, NW40, SE10 


Sampled in grass border at Kewanee soil experi- 
ment field, on 1-percent slope to northeast, 30 feet east 
and 10 feet south of northwest corner stake of Plot 


Ap, (0-7"), 18762 -- Black (10YR 2/1) friable silt 
loam; moderate medium to coarse granular; abrupt 
smooth boundary. 

Ajo» Ci-17") 5 18763 <2 Black (10YR 2/1) friable silt 
loam; strong medium granular; clear smooth boun- 
dary. 

Ags (17-21"), 18764 -- Very dark gray (1OYR 3/1) fri- 
able heavy silt loam; strong medium to coarse 
granular; elear smooth boundary. 

Bay» (21-26"), 18765 -- Dark to very dark grayish 
brown (10YR 3/2-4/2) slightly firm light silty 
clay loam; some very dark gray (1OYR 3/1) alata 
channels; few fine faint dark yellowish brown 
(loyR 4/4) mottles; strong fine subangular blocky; 
clear smooth boundary. 

Boos (26-33"), 18766 -- Dark grayish brown (2.5Y 4/2) 

firm silty clay loam; common medium prominent 

brown to strong brown (7.5YR 4/4-5/6) mottles; 
strong medium angular to subangular blocky; clear 
smooth boundary. 

(33-41"), 18767 -- Grayish brow (2.5Y 5/2) firm 
silty clay loam; common medium prominent brown 
(7.5YR 4/4) and many medium prominent yellowish 
brown (1LOYR 5/6) mottles; moderate medium angular 


Bo? 


309, 34 miles southeast of Mississippi River bluff, and 
13 miles south from south edge of Green River basin. 
Parent material is Peorian loess 17 feet thick, cal- 
careous at a depth of 53 inches. Native vegetation was 


tall- 


grass prairie, chiefly Big Bluestem. On-site de- 


scription written and samples taken in 1961. 


Dy 


blocky to prismatic; nearly continuous 10YR 5/1 
clay films; numerous pores and root channels with 
10YR 3/1-4/1 coatings; clear smooth boundary. 
(41-48"), 18768 -- Grayish brow (2.5Y 5/2) slight- 
ly firm light silty clay loam; many medium to 
coarse prominent yellowish brown (1OYR 5/6 and 5/8) 
mottles; weak coarse angular blocky; continuous 
10YR 5/1 clay films; numerous pores and root 
channels with LOYR 3/1-4/1 coatings; clear smooth 
boundary. 

(48-53"), 18769 -- Light brownish gray (2.5Y 6/2) 
friable silt loam; many medium to coarse prominent 
yellowish brown (10YR 5/6 and 5/8) mottles; very 
weak coarse angular blocky; thin loyR 4/2 clay 
films on major faces and numerous pores with lOYR 
3/1-4/1 coatings; noncalcareous; abrupt smooth 
boundary. 

(53-72"), 18770 -- Light gray to light brownish 
gray (2.5¥ 6/2-5Y 6/1) friable silt loam; many 
medium to coarse prominent yellowish brown (1OYR 
5/8) mottles; massive; occasional cracks with lLOYR 
5/2 clay films; numerous fine pores and root 
channels coated 1OYR 3/1-4/1; calcareous. 
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Profile No. 35 — Ipava Silt Loam (43) 


McLean County, T.21N., R.2E., Sec. 2, SW160, SW40, NW10 


Sampled in roadside bluegrass sod, on 1.5-percent 
slope to south, about 54 rods north of center of road 
corner, 28 feet east of center of blacktop road or two 


Aj? (0-9"), 18211 -- Black (1lOYR 2/1) friable silt 
loam; moderate fine to medium granular; fibrous 
roots common; pH 7.0; clear smooth boundary. 
(9-12"), 18212 -- Black to very dark gray (10YR 
2/1-3/1) friable silt loam; moderate fine to 

medium granular; fibrous roots common; pH 6.0; 

clear smooth boundary. 

(12-15"), 18213 -- Very dark gray (1OYR 3/1) fri- 

able heavy silt loam; moderate medium granular; 

fibrous roots common; pH 5.5; abrupt smooth boun- 
dary. 

(15-19"), 18214 -- Very dark grayish brown (10YR 

3/2) firm light silty clay loam; moderate very fine 

to fine subangular blocky; fibrous roots occasional; 

pH 5.53; clear smooth boundary. 

Baa? (19-24"), 18215 -- Dark grayish brow (2.5Y 1/2) 
firm silty clay loam; mottled common fine distinct 
yellowish brown (10YR 5/6 and 5/8); moderate fine 
to medium subangular blocky; thin discontinuous 
dark gray (10YR 4/1) clay films; fibrous roots 
occasional; pH 5.5; gradual smooth boundary. 


Alo? 


feet west of road fence, 34 miles east and 40 miles 
east southeast of Illinois River bluff. Parent material 
is Peorian loess six feet thick, calcareous at a depth of 
49 inches. Native vegetation was tall-grass prairie, 
chiefly Big Bluestem. On-site samples collected and 
description written in 1958. 


(24-31"), 18216 -- Mixed yellowish brow (1oYR 5/6 
and 5/8), pale brown (10YR 6/3), and gray (10YR 5/1) 
firm silty clay loam; moderate medium prismatic 
breaking to moderate medium angular blocky; thin 
continuous dark gray (1OYR 4/1) clay films; fibrous 
roots occasional; common fine Fe-Mn concretions; 
pH 5.5; gradual smooth boundary. 

(31-38"), 18217 -- Mixed yellowish brown (10YR 5/6 

and 5/8), pale brown (10YR 6/3), and gray (10YR 

5/1) firm light silty clay loam; weak coarse pris- 

matic breaking to moderate coarse angular blocky; 

very thin discontinuous dark gray (10YR 4/1) clay 

films; fibrous roots occasional; common fine Fe-Mn 

coneretions; pH 6.5; gradual smooth boundary. 

yz» (38-49"), 18218 -- Mixed yellowish brown (1OYR 5/6), 
light brownish gray (10YR 6/2), and gray (10YR 5/1) 
friable silt loam; massive, except for an occasion- 
al vertical crack lined with black (10YR 2/1) 
organic material; some fine Fe-Mn concretions; pH 
7.5; gradual smooth boundary. 

ae (49-60"), 18219 -- Mixed yellowish brown (10YR 5/6), 
light brownish gray (10YR 6/2), and gray (10YR 5/1) 

friable silt loam; massive; calcareous. 
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Profile No. 36 — Ipava Silt Loam (43) 


Knox County, T.13N., R.3E., Sec. 31, SW160, NE40, SW10 


Sampled in roadside bluegrass sod on 2.5-percent 
slope to east, 1,022 feet west of road corner, three feet 
south of roadside fence, 34 miles east southeast from 
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(0-7"), 18999 -- Black (10YR 2/1), very dark gray 
1oYR 2/2-3/2 dry) friable silt loam; strong fine 
to medium granular; roots abundant; pH 6.5; clear 
smooth boundary. 


Ajo> (7-17"), 19000 -- Black (10YR 2/1), very dark 


Bow 


gray (10YR 2/1-3/1 dry) firm light silty clay loam; 
moderate fine to medium subangular blocky breaks to 
moderate medium to coarse granular; some gray (1OYR 
5/1) silt coatings when dry that disappear upon 
wetting; roots abundant; pH 6.8; clear smooth boun- 
dary. 
(17-23"), 19001 ‘-- Black (10YR 2/1), very dark 
gray (10YR 2/1-3/1 dry) firm silty clay loam; 
mottled few fine faint dark reddish brown (SYR 
3/4); weak fine to medium subangular blocky breaks 
to moderate medium to coarse granular; roots 
common; pH 6.8; clear smooth boundary. 
(23-27"), 19002 -- Black (1OYR 2/1-3/1) firm heavy 
silty clay loam; mottled many fine to medium dis- 
tinet dark grayish brown (10YR 4/2) and few fine 
faint dark reddish brown and yellowish red (SYR 
3/4 and 4/8); strong fine to medium subangular 
blocky; black (10YR 2/1-3/1) clay-organic coatings; 
some Fe-Mn concretions; roots common; pH 7.0; 
clear smooth boundary. 

(27-33"), 19003 -- Very dark grayish brown to 
brown (10YR 4/2-4/3) firm light silty clay; 
mottled common fine distinct strong brown Gioras 
5/6); weak fine to medium prismatic breaks to 


Mississippi River bluff and 26 miles south from edge 
of Green River basin. Parent material 1s Peorian loess 
13 feet thick, calcareous at a depth of 70 inches. Native 


veget 


ation was tall-grass prairie. On-site description 


written and samples collected in 1962. 
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moderate medium to coarse angular blocky; black to 
very dark gray (1OYR 2/1-3/1) discontinuous clay- 
organic coatings; numerous small Fe-Mn concretions 5 
roots occasional; pH 7.3; clear smooth boundary. 
(33-43"), 19004 -- Mixed light grayish brown (2.5Y 
6/2) and yellowish brown (1OYR 5/6) firm heavy 
silty clay loam; mottled common fine distinct 
black to dark reddish brown (5YR 2/1-2/2); weak 
fine prismatic breaks to moderate medium to coarse 
angular blocky; black to very dark gray (LOYR 2/1- 
3/1) and grayish brown (2.5Y 5/2) thick clay 
coatings; numerous Fe-Mn coneretions; roots 
occasional; pH 7.6; clear smooth boundary. 
(43-54"), 19005 -- Mixed light grayish brown (2.5Y 
6/2) and yellowish brown (10YR 5/6 and 5/8) firm 
silty clay loam; mottled common fine distinct 
black to dark reddish brown (5YR 2/1-2/2); moderate 
medium to coarse angular blocky; grayish brown 
(2.5¥ 5/2) and dark gray (10YR 4/1) patchy clay 
coatings; numerous Fe-Mn concretions; roots 
occasional; pH 7.8; gradual smooth boundary. 
(54-6o"), 19006 -- Mixed light grayish brown (2.5Y 
6/2) and yellowish brow (10YR 5/6 and 5/8) fri- 
able silt loam; mottled common fine to medium dis- 
tinct black (5YR B/ i) s weak medium to coarse angu- 
lar blocky to massive; grayish brown (2.5Y 5/2) 
and dark gray (1OYR 4/1) patchy clay coatings; 
roots occasional; pH 7.8. 
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SOIL ASSOCIATION MAP OF NORTHWESTERN ILLINOIS 
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Port Byron And Associated Soils 
Seaton And Associated Soils 
Muscatine And Associated Soils 
Fayette And Associated Soils 
Ipava And Associated Soils 
Clinton And Associated Soils 
Dodgeville And Associated Soils 
Dubuque And Associated Soils 
Dubuque - Derinda Complex 
Schapville And Associated Soils 
Derinda And Associated Soils 
Durand® And Associated Soils 
Pecatonica” And Associated Soils 
Saybrook And Associated Soils 
Dodge* And Associated Soils 
Saybrook - Dickinson Complex 
Varna And Associated Soils 


Morley And Associated Soils 
Rutland” And Associated Soils 
Proctor And Associated Soils 
Camden And Associated Soils 
Ideal” And Associated Soils 
Wysox* And Associated Soils 
Pilot And Associated Soils 
Thebes And Associated Soils 
Warsaw And Associated Soils 
Fox And Associated Soils 
Dickinson And Associated Soils 
Lamont And Associated Soils ten ey 4, Cee . 
Predominantly Dark Bottomland With Dark a) aN x “te wet Bice mT ] t = 
And Light Bluffwash And Terrace Soils \ yy psi 
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A= Dark Colored Soils Formed Under Prairie Vegetation 
B=Light Colored Soils Formed Under Forest Vegetation 
*=Soils Uncorrelated To Date 
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SCALE: ONE INCH EQUALS APPROXIMATELY Six MILES 
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